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BOTANY IN ENGLAND- 


THE period of twenty-five years that has 
elapsed since the British Association last 
met in this city all but includes the rise 
of modern botany in this country. During 
the middle decades of last century our 
botanists were preoccupied with arranging 
and describing the countless collections of 
new plants that poured in from every 
quarter of an expanding empire. The 
methods inculeated by Linneus and the 
other great taxonomists of the eighteenth 
century had taken deep root with us and 
choked out all other influences. Schlei- 
den’s ‘Principles of Botany,’ which marked 
a great awakening elsewhere, failed to 
arouse us. The great results of Von Mohl, 
Hofmeister, Nageli and so many other no- 
table workers, which practically trans- 
formed botany, were at first without visible 
effect. 

It was not that we were lacking in men 
capable of appreciating the newer work. 
Henfrey, Dr. Lankester (the father of our 
president), not to mention others, were 
continually bringing these results before 
societies, writing about them in the jour- 
nals, and translating books. But the thing 
never caught on—it would have been sur- 
prising if it had. You may write and talk 
to your contemporaries to your heart’s con- 
tent, and leave no lasting impression. The 


*Concluding part of the opening address of 
Professor F. W. Oliver, F.R.S., president of the 
Section of Botany, at the York meeting of the 
British Association for the Advancement of 
Science. 
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schools were not ready. No movement of 
the sort could take root without the means 
of enlisting the sympathies of the rising 
generation. It was only in the seventies 
that effective steps were taken to place bot- 
any on the higher platform; and the service 
rendered in this connection by Thistleton- 
Dyer and Vines is within the knowledge of 
us all. Like the former in London, so the 
latter at Cambridge aroused great enthu- 
siasm by his admirable courses of lectures. 
Great service, too, was rendered by the 
Clarendon Press, which diffused excellent 
translations of the best continental text- 
books—a policy which it still pursues with 
unabated vigor, though the need of them 
is, I hope, less urgent now than formerly. 
Already at the time of the last meeting in 
York (1881) a select band of Englishmen 
were at work upon original investigations 
of the modern kind. The individuals who 
formed this little group of pioneers in their 
turn influenced their pupils, and so the 
movement spread and grew. It would be 
premature to enter fully into this phase of 
the movement, so I will pass on with the 
remark that modern botany was singularly 
fortunate in its early exponents. 

Whenever the history of botany in Eng- 
land comes to be written, one very impor- 
tant event will have to be chronicled. This 
is the foundation of the Jodrell Laboratory 
at Kew, which dates from the year 1876. 
Hidden away in a corner of the gardens 
this unpretentious appendage of the Kew 
establishment has played a leading part in 
the work of the last twenty-five years. 
Here you were free to pursue your investi- 
gations with the whole resources of the 
gardens at your command. I suppose 
there is hardly a botanist in the country 
who has not, at some time or other, availed 
himself of these facilities, and who does not 
cherish the happiest memories of the time 
he may have spent there. Certainly Jod- 
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rell displayed rare sagacity in his benefac- 
tions, which included, in addition to the 
laboratory that bears his name, the endow- 
ments of the chairs of animal physiology 
and zoology at University College, London. 

Sir William Thistleton-Dyer, who has so 
recently retired from the directorship of 
Kew, had every means of knowing that his 
happy inspiration of founding a laboratory 
at Kew was a most fertile one. It would 
not be surprising if the future were to show 
that of the many changes inaugurated dur- 
ing his period of service this departure 
should prove by far the most fruitful. 

Another incident belonging to the early 
days ought not to be overlooked: I refer to 
the notable concourse of continental and 
American botanists at the Manchester meet- 
ing of the British Association in 1887. 
The genuine interest which they evinced in 
our budding efforts and the friendly en- 
couragement extended to us on that occa- 
sion certainly left an abiding impression 
and cheered us on our way. 

We are not forgetful of our obligations. 
We regard them in the light of a sort of 
funded debt on which it is at once a pleas- 
ure and a duty to pay interest. The divi- 
dends, I believe, are steadily increasing—a 
happy result which I am confident will be 
maintained. 

But I should be lacking in my duty did 
I permit the impression to remain that 
botany is anything but a sturdy and nat- 
ural growth among us. The awakening, 
no doubt, came late, and at first we were 
influenced from without in the subject-mat- 
ter of our investigations. But many lines 
of work have gradually opened out, whilst 
fruitful new departures and important ad- 
vances have not been wanting. We still lean 
a little heavily on the morphological side, 
and our most urgent need lies in the direc- 
tion of physiology. As chemists and phys- 
icists realize more fully the possibilities of 
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the ‘botanical Hinterland,’ one may expect 
the conventional frontier to become oblit- 
erated. As Mr. F. F. Blackman has point- 
ed out in a recent interesting contribution,’ 
the chemist’s point of view has undergone 
a change with the growth of the science of 
physical chemistry, and is now much more 
in line with that of the biologist than was 
formerly the case. This natural passage 
from the problems of the one to those of 
the other should be the means of attracting 
into our body recruits possessing the neces- 
sary chemical equipment to attack physi- 
ological problems. , 

As the position gains strength on the 
physiological side, it will become possible 
to render more effective service to agricul- 
ture and other branches of economic 
botany. 

This is of importance for a variety of 
reasons. Among others it will bring public 
support and recognition which will be all 
for good, and it will provide an outlet for 
our students. It will also afford unrivaled 
opportunities for experiments on the large 
scale. Even should economic conditions, 
which compel us to import every vegetable 
product, continue to prevail in this coun- 
try, this will not be so in the colonies. As 
time goes on, one may reasonably expect an 
increasing demand for trained botanists, 
ready to turn their hands to a great variety 
of economic problems. 

From this rough sketch we see that the 
prevailing school of botany has arisen very 
independently of that which preceded it. 
The discontinuity between them you might 
almost eall abrupt. All through the mid- 
dle parts of the last century we were so 
busy amassing and classifying plants that 
the great questions of botanical policy were 
left to solve themselves. Great herbaria 
became of the order of things: they re- 


** Incipient Vitality,’ New Phytologist, Vol. V., 
p. 22, 
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ceived government recognition, and they 
continue their work apart. Those who 
built up these great collections neglected to 
convince the schools of the importance of 
training a generation of botanists that 
would use them. The schools were free, 
and they have gone their own way, and 
that way does not lie in the direction of 
the systematic botany of the herbarium. 
S6 long as this tendency prevails the her- 
baria must languish. When I say languish, 
I do not mean that they will suffer from 
inefficient administration—their efficiency 
probably has never been greater than at 
the present time. But the effort involved 
in their construction and upkeep is alto- 
gether disproportionate to any service to 
which they are put. Work, of course, 
comes out of them; it is no question of the 
devotion or ability of individuals. It is 
the general position, the isolation of sys- 
tematic botany, to which attention should 
be directed with a view to its alleviation. 

If things are left to take their course 
there is the fear of atrophy through disuse. 
The operation of the ordinary economic 
laws will no doubt serve to fill vacancies 
on the staff as they arise, but the best men 
will be reluctant to enter. Of course the 
pendulum may begin to swing the other 
way, though no indication of such a change 
is yet apparent. 

Let us now attempt an analysis of some 
of the causes which have led to this con- 
dition of affairs. 

In the first place, our two national her- 
baria (Kew and the British Museum) 
stand apart from the ordinary botanical 
current. They are administered, the one 
as a portion of the Kew establishment 
under the board of agriculture, the other 
as a department of the British Museum 
under a board of trustees. Neither has 
any connection, direct or indirect, with any 
university organization. The keepers and 
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assistants as such have no educational func- 
tions allotted them; I mean positions in 
these herbaria carry no teaching duties 
with them. There are no facilities for 
teaching; there are no students. No ma- 
chinery exists for training recruits or for 
interesting anybody in the iceals and meth- 
ods of systematic botany. A recent event 
illustrates my meaning better than any 
words. My friend Dr. Rendle accepted 
the keepership of the botanical department 
at the British Museum a few months ago. 
Previously, as assistant, he had held a lec- 
tureship at a London college. One of the 
first consequences of his new appointment 
was his retirement from the teaching post. 
Now that was bad. Under the conditions 
which one would like to see there would 
have been no resignation. On the contrary, 
the keepership should have entitled Dr. 
Rendle to promotion to a full professor- 
ship. I do not mean a great post, with 
elementary classes, organization; and so on, 
but one in which he would be occupied 
with his own branch, giving a course for 
advanced students, let us say, once a year 
during the summer months. Nor is that 
all. Such are the vagaries of our univer- 
sity organization in London that we run 
some risk of losing Dr. Rendle from the 
board of studies in botany. Automatically 
he ceases to be a ‘recognized teacher,’ and 
unless some loophole can be found the con- 
nection will be severed. 

Next we come to the question of routine 
duties. These are heavy in herbaria, and 
must include a great many that could be 
satisfactorily discharged by handy attend- 
ants. As in the case of those who work 
in laboratories, half a man’s time should be 
at his own disposal for original investiga- 
tions. It is important, for a variety of 
reasons, that the members of the staff 
should take a leading part in advancing 
systematic botany. 


(N.S. Vou. XXIV. No. 611, 


Then there is another way in which a 
great economy could be effected in effort, 
time and money. This is the transfer of 
the collections and staff of the botanical 
department from the Museum to Key. 
This is a very old proposal, first seriously 
entertained some fifty years ago after the 
death of Robert Brown. There must be 
endless files of reports and blue books in 
official pigeon-holes dealing with this ques- 
tion. The most recent report of a depart- 
mental committee is known to all inter- 
ested in the matter. From the character 
of the evidence tendered it is not surprising 
that no action has been taken. I am ata 
loss to find any adequate reason for the 
continuance of two separate herbaria. = It 
has been urged, no doubt, that botany 
would suffer if unrepresented in the mu- 
seum collections at South Kensington, and 
that the dried collections and herbarium 
staff are a necessary adjunct to the main- 
tenance of a botanical museum. But there 
is little force in the contention. The speci- 
mens that go to make a herbarium are not 
proper subject-matter for museum display ; 
nor is there anything about herbarium 
work which intrinsically fits the staff to 
engage in the arrangement of museum 
eases. The function of a botanical mu- 
seum is to interest, stimulate and attract. 
It should convey an idea of the current 
state of the science, and particularly of the 
problems that are to the front, in so far as 
it is possible to illustrate them. It requires 
a curator with imagination and ideas, as 
well as an all-round knowledge of his sub- 
ject. He must also be an artist. Logically 
there is no reason why a museum should be 
part of the same organization as systematic 
collections. There is, indeed, a danger of 
making the museum too exhaustive. I am 
speaking, of course, of a teaching museum, 
which belongs really to the province of a 
university, or university extension if you 
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like. Systematic collections kept exposed 
under glass are luxuries. All the world 
agrees that the museum side is admirably 
done at South Kensington, and most people 
attribute this success to the systematic ele- 
ment which is paramount behind the scenes. 
But, as we have seen, this is a fallacy, and 
the ‘museum argument’ for keeping the 
herbarium at South Kensington may be 
ignored. 

By the fusion of the herbaria at Kew 
one would look for increased economy and 
efficiency, more time for original work as 
distinguished from routine duties, and a 
more complete specialization. 

We now approach another aspect of the 
question. Much has been said on the value 
of anatomical characters in classification, 
and it is pretty generally conceded that 
they ought to be taken into consideration, 
though, like other characters, they are beset 
with their own special difficulties. As Dr. 
Seott—who has always urged their im- 
portance—says :* 

Our knowledge of the comparative anatomy of 
plants, from this point of view, is still very back- 
ward, and it is quite possible that the introduc- 
tion of such characters into the ordinary work of 
the herbarium may be premature; certainly it 
must be conducted with the greatest judgment and 
caution. We have not yet got our data, but 
every encouragement should be given to the col- 
lection of such data, so that our classification in 


the future may rest on the broad foundation of a 
comparison of the entire structure of plants. 


This passage was written ten years ago and 
we are still awaiting its realization. 

It is perfectly true that in the case of a 
recent proposal to found a new natural 
order of flowering plants anatomical char- 
acters find due consideration; still, on the 
whole, we are content to rely on the tradi- 
tional methods that have been transmitted 
from Linneus and the old taxonomists. 

*D. H. Seott, presidential address, Section K, 


British Association for the Advancement of Sci- 
ence (1896). 
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So much material is always passing under 
the hands of our systematists that they can 
not devote the time for the elaboration of 
a fresh method. In particular there are 
the new things which require docketing 
and provisional description. Circum- 
stances, as ever, place obstacles in our way 
and tend to make us unprogressive. 


Now it seems to be of the first impor- 


tance that reform should come from with- 
in; that these problems, which are system- 
atists’ problems, should be solved by taxon- 
omic specialists. 

I am sanguine enough to believe that 
much might be done by a redistribution of 
duties, especially if this were accompanied 
by the fusion of the great herbaria, to 
which reference has already been made. 
But the greatest hope, I think, must lie in 
the possibility of some form of alliance or 
understanding between the authorities re- 
sponsible for the administration of the her- 
baria on the one hand and the local univer- 
sity on the other. For directly you give the 
keepers or assistants in the former a status 
in the latter, you place at the disposal of 
the systematists a considerable supply of 
recruits in the form of advanced students 
possessing the requisite training to carry 
out investigations under direction. And 
if this be true of the herbaria, it holds 
equally in all the branches of knowledge 
represented in the National Museum. 
Really I fancy our museum is rather an- 
omalous in its isolation. I am confident 
that any understanding or arrangement 
that might be reached would be attended 
with great reciprocal advantage. Nor am 
I speaking without some data before me. 
The movement towards a closer relation 
between the museum and the university 
has already entered the experimental stage. 
For on several occasions during the last 
few years members of the museum staff, 
from more than one department, have 
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given courses of lectures in connection with 
the university schemes of advanced study. 
From all I hear, the experiment may be 
regarded as distinctly encouraging. 

Before leaving this subject it may be ap- 
propriate to recall that the English edition 
of Solereder’s great work on systematic 
plant-anatomy is rapidly approaching com- 
pletion, and should be available very 
shortly. Its appearance can not fail once 
more to arouse discussion as to the impor- 
tance of anatomical characters. I hope the 
result produced may reward the devotion 
and labor with which Mr. L. A. Boodle and 
Dr. Fritsch have carried out their task. 

In another and even more fundamental 
branch of systematic work the future seems 
brimful of promise. We are beginning to 
recognize that a vast number of the species 
of the systematist have no correspondence 
with the real units of nature, but are to be 
regarded rather as subjective groups or 
plexuses composed of closely similar units 
which possess a wide range of overlapping 
variability. That such might be the case 
was apparent to Linnzus, but the proof 
depends on the application of precise meth- 
ods of analysis. 

In the year 1870 our great taxonomist 
Bentham happened to meet Nageli at 
Munich, and, as we find recorded in Mr. 
Daydon Jackson’s interesting life, ‘‘had 
half an hour’s conversation with him on 
his views that in systematic botany it is 
better to spend years in studying thorough- 
ly two or three species, and thus really 
to contribute essentially to the science, than 
to review generally floras and groups of 
species.’’ Bentham does not appear to have 
been convinced, for his comment runs: ‘He 
is otherwise, evidently, a man of great 
ability and zeal, and a constant and hard 
worker.’ At the time of this interview 
Bentham was seventy years old, Nageli be- 
ing seventeen years his junior. The views 
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of the latter are now bearing fruit, as we 
see in the important results already, ob- 
tained by de Vries and others, who are fol- 
lowing the methods of experimental eulti- 
vation with so much success. 

The supposed slowness of change has 
been a difficulty to many. This was one 
of the ‘lions’ left by Darwin in the way, 
and it has driven back many-a ‘Timorous’ 
and ‘Mistrust.” Now, as we are gradually 
perceiving, it is only a chained lion after 
all; a thing to avoid and pass by. The 
detection of the origin of species and varie- 
ties by sudden mutation opens out new vis- 
tas to the systematist, and along these he 
will pursue his way. It will take many 
years of arduous work, this reinvestigation 
of the species question. The collections of 
our herbaria form the provisional sorting- 
out from which we must start afresh. In 
the long run it may be that our present 
collections will prove obsolete, but that will 
not deter us. The scrap-heap is the sign 
and measure of all progress. 

The garden thus becomes an instrument 
of supreme importance in conjunction with 
the herbarium, and that is another reason 
for the transfer of South Kensington to 
Kew. The resources of the latter could 
then be directed more fully than ever to 
the advancement of scientific botany, and 
the gardens would be revealed in a new 
light. For the operations and results of 
experimental inquiries would form a new 
feature, very acceptable to the specialist 
and public alike. And, as I am on the 
subject, it may not be out of place to re- 
mark that we all look forward eagerly to 
the time when the multifarious activities of 
Kew will permit the development of other 
features of which traces are already dis- 
cernible. The arrangement of the living 
collections is at present based largely 
on horticultural convenience, geographic 
origin and systematic affinity, happily sub- 
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ordinated to an artistic or decorative treat- 
ment. In time we shall go further than 
that and attempt in some degree to reflect 
current botanical ideas in the grouping of 
our plants. Let me illustrate my meaning 
by a good example. The succulent house 
is generally conceded to form one of the 
most interesting and stimulating exhibits 
to be seen at Kew—not merely from the 
weird and grotesque forms assumed by the 
individual plants, but chiefly because here 
you have assembled together plants of the 
most varied affinity having the common 
bond of similar adaptations to a like type 
of environment. The principles that 
underlie the arrangement of the best sort 
of museum may be applied with advantage 
in the ease of a garden, and with tenfold 
effect; for is not a live dandelion better 
than a dead Welwitschia? This feature, 
introduced as it would be with moderation 
and discretion, would immensely enhance 
the value of the gardens both to the stu- 
dent and general visitor. 

But to return from this digression: on 
the whole the time seems ripe for the new 
departure. Fresh lines are opening up in 
systematic botany that call for special pro- 
vision. Now it was evident from the cir- 
cumstanees of the botanical renaissance 
twenty-five years ago that when it acquired 
strength some readjustment between the 
old and the new would have to be made. 
The thing was inevitable. The administra- 
tive acts of recent years all point in the 
same direction. The founding of the Jod- 
rell Laboratory, the enhanced efficiency of 
the gardens, the great extension of the her- 
barium building, all help to pave the way. 
But more is wanted. Reference has been 
made to the advantages that would attend 
the migration from the Natural History 
Museum. But it is most important of all 
to devise a mechanism for securing a flow 
of recruits to carry on the work. This 
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would follow in the wake of a rapproche- 
ment with the schools on the lines already 
sketched out. Difficulties, no doubt, will 
be encountered in the initial stages of a re- 
organization, but these are inseparable 
from our bureaucratic system. <A very 
hopeful sign is the readiness which the gov- 
ernment has shown in instituting inquiries 
in the past. That nothing has come of 
them may be attributed primarily to the 
attitude of botanists themselves. If they 
ean unite on any common policy, there 
should be no serious delay in giving it 
effect. 





THE CORRESPONDENCE SCHOOL—ITS RE- 
LATION TO TECHNICAL EDUCATION 
AND SOME OF ITS RESULTS 


At the 1899 meeting of the Society for 
Promotion of Engineering Education, held 
at Columbus, Ohio, a paper was presented 
by Professor Edgar Marburg, entitled ‘The 
Correspondence School in Technical Edu- 
eation.”*, This paper aroused considerable 
interest, and was discussed quite generally, 
with the result that a committee on in- 
dustrial education was appointed, of which 
Professor J. B. Johnson was chairman. 
This committee reported at the New York 
meeting in the following year.’ 

At the time Professor Marburg prepared 
his paper the total number of students en- 
rolled in the International Correspondence 
Schools was about 80,000, and at the time 
the committee made its report the number 
of students enrolled was about 181,000. It 
was impossible at that time to furnish re- 
liable figures in regard to the work being 


*Read at the Ithaca meeting of the Ameriean 
Association for the Advancement of Science, June 
30, 1906, before Section D, Mechanical Science 
and Engineering. 

* Proceedings of the Society for the Promotion 
of Engineering Education, Vol. VII., p. 80. 

* Proceedings of the Society for the Promotion 
of Engineering Education, Vol. VIII., p. 28. 
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accomplished ; consequently, both Professor 
Marburg’s paper and the report of the 
committee were, in some respects, unsatis- 
factory and unjust to the correspondence 
school. 

In order that you may understand sev- 
eral of the facts that I am about to bring 
to your attention, it will be well to consider 
the enrolment figures for the various years 
since the organization of the International 
Correspondence Schools. 


From October 1, 1891, to December 31, 
1893, the total number of students en- 


re ee PY ee a 3,105 
The number of new students enrolled to 
December 31, IG06......assabaeesecec 2,509 
The number of new students enrolled to 
procsmeer Sf, FSi ii ciacd veodss bes un 4,491 
The number of new students enrolled to 
ge Sr ae 6,530 
The number of new students enrolled to 
ee a SS Ce Rh 13,677 
The number of new students enrolled to 
peenmaner. Bl, Tees «bs edec dctwitekmars 38,572 
The number of new students enrolled to 
December 31, 1899...... edakbhieaeon 71,885 


Since December 31, 1899, we have been 
enrolling students at the rate of more than 
100,000 per year, the total number to and 
including June 27, 1906, being 902,906. 

It will be noted that up to and inelud- 
ing the enrolment for 1897, the increase in 
the number of students was comparatively 
After this date, however, the num- 
ber of students enrolled increased very re- 
markably. There are two reasons for this 
sudden increase in the enrolment. Pre- 
vious to January 1, 1898, the students re- 
ceived their text-books in the form of 
paper-covered pamphlets, averaging about 
fifty pages each, and these were sent only 
one at a time to each student as he pro- 
gressed with his studies. The result was 
that if a student failed to complete his 
course, he had on hand not more than two 
instruction papers in advance of the last 
one he had studied. This tended to create 
great dissatisfaction, and, to overcome it, 


even. 


SCIENCE. 





[N.S. Vou. XXIV. No. 611. 


we reprinted the entire text of the courses, 
and sent to every student, at the time of 
his enrolment, a set of what we term bound 
volumes. These volumes contained every 
thing that the student would receive in 
connection with his course of instruction, 
and if he failed to complete the course he 
had his bound volumes at any rate, and 
eould continue studying by himself, if he 
so desired. This feature resulted in a 
great increase in the number of students. 
Further, previous to the latter part of 
1897, the students were obtained solely by 
newspaper and magazine advertising. They 
were all enrolled through the mails and 
no pressure was applied to induce them 
to become students. About the time we 
began printing bound volumes we began 
to organize a force of solicitors. These 
solicitors interviewed the prospective stu- 
dent personally, and naturally did every- 
thing they could to increase the number 
of students. The result is shown by the 
figures above quoted. 

In 1899 and 1900, the number of new 
students enrolled was so great, relatively 
speaking, that it was impossible to furnish 
any definite figures to the committee or to 
Professor Marburg to substantiate our 
claims, and we ourselves could not predict 
definitely what the outcome would be. 
The enrolment has been comparatively 
steady during the past seven years, and 
we are now better able to present to the 
society facts and statistics that will enable 
you to judge of the work we are doing. 
At the same time, we can not give you full 
and complete information in regard to the 
benefits derived by our students. We 
have received hundreds and thousands of 
letters from students who have never sent 
in any work at all to be examined and cor- 
rected, or who have sent in work on only 
one subject—as for example, arithmetic— 
in which letters they have stated that they 
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have derived great benefit from their 
courses. On inquiry we found that these 
students had studied from their bound 
volumes, and that the text had been so 
carefully prepared that they did not de- 
sire to go to the trouble of writing out the 
answers to the examination questions; and 
not caring whether or not they obtained a 
diploma or eertificate, they never sent in 
any work. 

Before pursuing this subject further, it 
will be well to consider the character of 
the courses we offer, and the reason why 
we offer so many different courses. Our 
system of education is based on an idea 
that is almost directly opposite the views 
held by the regular schools and colleges. 
The regular technical school or college aims 
to edueate a man broadly; our aim, on the 
contrary, is to educate him only along 
some particular line. The college demands 
that a student shall have certain educa- 
tional qualifications to enter it, and that 
all students study for approximately the 
same length of time, and when they have 
finished their courses they are supposed to 
be qualified to enter any one of a number 
of branches in some particular profession. 
We, on the eontrary, are aiming to make 
our courses fit the particular needs of the 
student who takes them. If a student is 
employed as a helper in some shop, and de- 
desies to become a stationary engineer or 
draftsman, or bookkeeper, or to follow any 
other special branch of industry, we can 
offer him a course that will fit him for the 
particular position he has in mind. Such 
a student does not wish or desire to be 
forced to study anything that is not strictly 
necessary for him to learn in order to fill 
the position he is aiming at. Conse- 
quently, without citing other instances, it 
may be stated that every one of our 
courses, with a few exceptions, perhaps, is 
a special course. If a person desires to 
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take up bridge engineering, and does not 
wish to learn the other branches of civil 


engineering, we offer him our bridge engi- 


neering course. He studies only those sub- 
jects that are necessary for him to know 
in order for him to understand everything 
we teach in regard to bridge engineering. 
If the person wishes to study stenography, 
we offer him our stenographiec course. If, 
however, he wishes to take a course that 
would correspond to a course in a business 
college, we offer him what we term our 
complete commercial course, which in- 
cludes bookkeeping, stenography and other 
subjects. If a student desires to study 
mechanical drawing, and does not wish to 
take our mechanical or mechanical engi- 
neering course, we will offer him our 
course in mechanical drawing, and will not 
compel him to study any other subject. 
There are many persons who already have 
a good knowledge of mathematics and who 
have a good general education. They find 
it necessary to have some knowledge of 
mechanical drawing, but do not wish to 
study any other subject. Such a person 
ean take our mechanical-drawing course 
and learn the latest and best methods in 
use in the leading drafting rooms of the 
country. 

Considered from a pedagogical stand- 
point, our methods are a distinct departure 
from any that have previously been tried. 
What has been stated here with regard to 
the methods of the International Corre- 
spondence Schools, applies with equal foree 
to a number of other correspondence 
schools. These remarks do not apply to 
all correspondence schools, however, for 
the reason that some of them are conducted 
along an entirely different line. Attempts 
have been made to conduct correspondence 
schools by means of what may be termed 
the regular text-books such as are used in 
the ordinary school or college. Their plan 
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is to purchase these text-books, direct the 
student to study a certain number of pages 
or chapters and then answer a set of ques- 
tions. The student’s answers are cor- 
rected and returned to him, and if he de- 
sires to be informed regarding anything 
not clearly explained in the text, he may 
write to the schools and obtain the infor- 
mation desired. He proceeds in this:way 
until he has finished the particular text- 
book he is studying. Such schools, how- 
ever, have always failed, or at any rate 
have made very little progress, for the 
reason that the ordinary text-book is not 
adapted to the use of a person studying 
by himself. Another method is that in 
use by the University of Chicago. The 
student takes a regular college course, but 
does a part of the work at home. He can 
not get his degree, however, without taking 
about half the course in residence. This 
plan offers very few advantages over 
taking a college course in the regular man- 
ner. The student must have the same 
preparation and must do the same amount 
of work as any other student taking the 
same course or subject. The only require- 
ment necessary to become a student of the 
International Correspondence Schools is 
ability to read the English language and 
to write it sufficiently well to be under- 
stood. Sometimes even this requirement 
is not fulfilled, as the student will get 
some one else to write his answers to the 
examination questions for him, from dic- 
tation. This is especially true of students 
speaking some language other than Eng- 
lish. A case came up only a short time 
ago of a German who was unable to write 
English, but who induced his wife to 
translate the text matter to him. He dic- 
tated the answers to the examination ques- 
tions, which she wrote down, and his work 
was corrected by our instruction depart- 
ment in the usual way. This is not an 
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isolated case, but is one that oceurs with 
considerable frequency among such stu- 
dents. 

Inasmuch as nearly every student has a 
definite object in view when he takes a 
course, he naturally objects to anything 
that will delay him in obtaining the knowl- 
edge he desires. As a consequence, we 
frequently have several text-books treat- 
ing the same subject. In some cases the 
text-books differ quite materially both in 
the amount of ground covered and in the 
treatment; in other cases they differ very 
slightly. For example, take the subject of 
arithmetic. We have a very complete 
arithmetic that is used in our English 
branches, teachers’ and commercial courses, 
while for our technical courses the arith- 
meties are all of about the same size; they 
may differ slightly in the methods of treat- 
ment, but principally in the fact that the 
examples and illustrative citations, ete., re- 
late to matters with which the student is 
supposed to be concerned in connection 
with his course of study. For example: 
in the arithmetic used in the school of 
mines, the examples relate to matters per- 
taining to mining. Another arithmetic— 
very similar, but having different examples 
and illustrative citations—is used for the 
courses in the school of metallurgy. This 
may appear to be stretching the point con- 
siderably, but our chief aim is to keep the 
student interested in his work and to teach 
him something bearing directly on the 
course he is taking in connection with the 
study of every subject in that course. 

As to the results we have accomplished, 
it is, as before stated, impossible to furnish 
exact figures. Many students enrol for 
the purpose of studying certain subjects 
that will enable them to pass an examina- 
tion, such as for a license for mine fore- 
man, for engineer, ete. They do not care 
whether they complete a course or not, pro- 
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vided they get the information they need 
in order to pass the examination. Quite a 
large number of students taking our 
courses in marine engineering never send 
in any work at all. They simply take 
their bound volumes, study from them, 
pass the examination, and get their license 
for one of the different grades of engineer. 
Several years ago, the writer had consid- 
erable correspondence with the assistant 
foreman of the boiler department of the 
Richmond Locomotive Works. He was 
very enthusiastic regarding his work, and 
organized a class of about thirty-five per- 
sons employed in the boiler department, 
most of whom enrolled with us for our 
sheet-metal pattern drafting course. The 
superintendent and other officials of the 
company took great interest in his work, 
and furnished a room where the class could 
meet, and furnished desks, tables and other 
material, and encouraged the men gener- 
ally in connection with their courses of 


study. The results, according to the as , 


sistant foreman, were extremely satisfac- 
tory. However, he did not furnish me 
with the names of any of the class until 
about two years after the correspondence 
was begun. I looked up the record of 
these students, and found that not a single 
one of them had ever sent in any work to 
us for correction. At the same time they 
were getting great benefit from their 
courses, and were entirely satisfied with 
them. 

A careful examination of the records of 
a large number of students, for a number 
of years, indicates that about 60 per cent. 
of them send in one or more pieces of 
work. An examination of the records of 


our accounting department shows that 
about two thirds of the students ‘pay in 
full for their courses. These facts force 
us to the conclusion that if a student does 
net pay, he does not study. There is no 
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connection between the instruction depart- 
ment and the accounting department. 
Any student who sends in work on a paper 
will have his work corrected, and will have 
any questions answered that he may send 
us, regardless of whether he has paid for 
his course or whether he is a delinquent. 
At the same time, it is a fact that if a 
student does not pay, he does not study; 
while, if he does pay, as a rule, he does at 
least a certain amount of studying. There- 
fore, while our present total enrolment is 
alittle over 900,000, it is not fair to count 
the actual number of students as being 
over about 60 per cent. of this, or about 
540,000. From the figures and statistics 
prepared last month, we estimated that 
533,000 students had sent in work on the 
examination questions of one or more in- 
struction papers. From June 1, 1905, to 
May 31, 1906, the work on the examination 
questions of 517,849 instruction papers was 
corrected; 192,739 drawings were correct- 
ed; and 6,364 phonograph records, made 
by students in our language courses, were 
received and examined. The total number 
of pieces of work during this period, re- 
ceived from students, was, therefore, 716,- 
952. 

We compiled, about a year ago, a book 
giving the names, addresses and records of 
students who had completed about one 
third or more of their courses. There was 
excluded from this list those students 
taking a single subject, such as arithmetic, 
algebra, bookkeeping, ete., and also all the 
students in our school of electrotherapeu- 
ties—a total altogether of 40,261 names. 
The average enrolment during the period 
when the names were being taken off was 
798,960. Hence, the number of students, 
living and dead, who might have been in- 
eluded in the book was 758,700. Taking 60 
per cent. of these as active students, the 
number to be so counted is 455,220. The 
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number of names included in the book is 
75,774, which is about 16.6 per cent. of the 
number of active students. That is, 16.6 
per cent. of the number of active students 
have completed one third or more of their 
courses, as shown by our records. The 
number of students who have entirely com- 
pleted their courses, passed their final ex- 
amination and been awarded a certificate 
or diploma is 12,143 (up to and including 
June 27, 1906), or about 2.6 per cent. of 
the total number of active students. Al- 
though this percentage may appear low, it 
should be borne in mind that it will greatly 
inerease from now on. Instead of the 
schools being fifteen years old, they are 
really only about eight or nine years old, 
as measured by the bulk of the enrolments. 
A larger proportion of students are com- 
pleting their courses now than at any time 
in the past. And in consequence of the 
exceedingly large enrolment at the present 
time, the number of graduates will increase 
very materially in the next few years. 
Between February 7 and April 21 we 
issued over 600 diplomas, an average of 
240 per month. The average for the same 
period next year will exceed this, and may 
average as high as 300 per month. In con- 
sequence of a falling off in the amount of 
work received during the hot weather, this 
average will not be maintained for the 
whole year; but it is safe to assume that 
between now and this time next year, at 
least 2,700 diplomas will be issued. This 
number will be inereased during the fol- 
lowing year. The percentage of increase 
in the number of students receiving di- 
plomas will be far greater than in the 
number of new students enrolling. This 
conclusion is justified by the following 
fact: The book before referred to which 
contains the names and addresses of over 
75,000 students is the second edition, and 
was compiled between May 16 and August 
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9, 1905. During this period, the average 
enrolment was 798,960. The first edition 
of the book was compiled between January 
18 and Mareh 17, 1904, and the average 
enrolment during that period was 642,378. 
It was previously shown that 16.6 per cent. 
of the number of active students was in- 
cluded in the second edition of the book. 
I have no figures to show the exact number 
of names excluded corresponding to the 
40,261 that were thrown out in making the 
previous estimate, but based on the number 
of students enrolled during the period that 
the first edition was being compiled, the 
number to be excluded would be 32,370. 
The number of names, therefore, consid- 
ered in connection with the compilation of 
the first edition, was 610,000. Hence, the 
number of active students at that time 
would be 60 per cent. of this, or 366,000. 
The number of names given in the first 
edition was 54,500, or 14.9 per cent. of the 
number of active students. In the short 
space of sixteen months the number of 
persons who had become eligible to have 
their names inserted in the book had in- 
creased 1.7 per cent. This is a remarkable 
showing, and we have every reason to ex- 
pect that the number of students com- 
pleting their courses will increase in the 
same or a greater proportion. 

Some of the reasons why students do not 
complete their courses of study have been 
mentioned above. It may be of interest 
to consider other reasons why they fail to 
complete their courses. As a rule, if a 
student has only his own inclination to 
induce him to devote his spare time to 
obtaining an education, he feels the need 
of an education and knows the benefit it 
will be to him to possess it. At the same 
time, most persons do not possess sufficient 
grit and determination to persist in the 
line of work they have laid out for them- 
selves, especially when they receive no 
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special encouragement to do so. We do all 
we can to encourage the student, both by 
means of letters and by having our agents 
call on them. But there are many other 
influences that tend to discourage a stu- 
dent and to induce him to drop his course. 
Many students are obliged to stop studying 
on account of being foreed to work very 
long hours and not having the time. Other 
students have an idea at the time they 
enrol that it will be a comparatively easy 
matter to study the course, and they be 
come discouraged when they find they must 
work hard in order to understand the sub- 
ject. Such students either do not begin 
to study, or else they cease studying almost 
as soon as they enrol. 

A large proportion of our students are 
not only ignorant of the subject studied, 
but are also ignorant of how to study, that 
is, they have formed no habit of this kind, 
and it is necessary for us to teach them 
how to study, as well as the subject they 
do study. A large number have enrolled 
simply for the purpose of securing the text- 
books, as these are not for sale and can be 
obtained in no other way. Some enrol 
because their friends are enrolled. At the 
same time, when they receive their text- 
books and look them over, they become dis- 
couraged and never make any attempt to 
study. Some students may start in and 
work very well during the winter months 
and early spring, but during the summer 
months they stop for various reasons, per- 
haps temporarily; but later, when the 
weather has become cool again they have 
laid aside their enthusiasm and do not re- 
sume, or, if they do, the attempt is spas- 
modie, and the studies are soon abandoned. 

We have absolutely no way of compel- 
ling a student to study. We can not 
threaten him with suspension or expulsion. 
We have no inducement that we can offer 
him beyond prizes, and these do not seem 
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to produce the desired effect; and the stu- 
dent himself frequently has direct encour- 
agement to give.up his studies, by reason 
of adverse criticism of his relatives and 
friends. 

A considerable number of students may 
cease studying for a long time—several 
years in fact—and then begin again, and 
go on with their courses. Quite a number 
of students have objected to doing the work 
we require of them, saying they did not 
have the time, and stopped sending work 
on this account. We know of one student 
who finished all the work in our mechanical 
course (which we usually estimate will re- 
quire about three years to complete), with 
the exception of one of the papers on 
machine design. This student did good 
work, and received very high marks. At 
the same time, he would not complete the 
subject of machine design, because; he said, 
he did not have time to make the drawings 
that we required in connection with these 
papers. His course was of great benefit 
to him, and when we heard from him last 
he was superintendent of a large power 
plant, and was receiving a very good sal- 
ary. On account, however, of his not hav- 
ing conformed to our requirements, we 
were unable to give him a diploma, al- 
though he had actually completed the 
entire work of the course with the excep- 
tion of this one paper. This is by no 
means an isolated case, but it is one that 
has oecurred with considerable frequency. 
In some cases, a student will not complete 
a course for the reason that it does not 
contain, in his opinion, as much on certain 
subjects as he thinks he should receive, and 
he does not care to study the course for the 
educational features only. 

When we began to teach we did not 
know what the result of the experiment 
would be; and, furthermore, we did not 
have the demand for such a wide range of 
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information on certain subjects as we have 
now. During the last three or four years 
we have been very busy in rewriting ali of 
our older courses. These new courses will 
cover the subjects more completely than 
the older ones did, and there will be a 
larger number of subjects than were in- 
cluded in the former courses. Inasmuch 
as the new courses will meet the demands 
of our students better than the old ones 
did, we expect that there will be a great 
increase in the number of students finish- 
ing such courses, or, at any rate, in the 
number of students studying a part or all 
of the courses. J. J. CLARK. 





THE PRESENT NEEDS OF THE HARVARD 
MEDICAL SCHOOL. 


Every one who has visited the new 
buildings on Longwood Avenue must feel 
that, so far as spacious and well-lighted 
laboratories are concerned, the Harvard 
Medical School has all the laboratory space 
which it will require for many years to 
come. What it needs now, so far as these 
laboratory buildings are concerned, is suf- 
ficient endowment to equip, man and run 
them in a manner commensurate with the 
laboratory opportunities afforded. The 
school has at the present time but a small 
endowment fund. A much larger one is 
necessary, because it is becoming more and 
more difficult every year to induce capable 
men to enter the laboratory branches of 
medicine. This failure to take up labora- 
tory work as a profession is due chiefly to 
the salaries, which, in consequence of the 
greatly inereased cost of living and the 
greater returns offered by clinical branches 
of medicine or by ‘business, have become 
entirely inadequate. No man can live in a 
manner becoming the position on the sal- 
aries now paid in the laboratory depart- 
ments. 


1 Read before the Harvard Medical Alumni Asso- 
ciation at its annual meeting, June 26, 1906. 
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The laboratory departments have, how- 
ever, this advantage over the clinical de- 
partments. They have the laboratories and 
so can call the ablest men from any part 
of the world to work and teach in them. 
There is nothing to prevent these depart- 
ments from attaining the highest rank ex- 
cept a lack of endowment sufficient to at- 
tract the best men and to provide funds for 
necessary expenses. With this provision 
the best results, both as regards the educa- 
tion of students who are to practise in the 
community, as regards men trained to be- 
come the medical teachers of the future, 
and as regards advancing medical know)- 
edge and investigation, can be produced. 

Much as adequate endowment for the 
laboratory departments is needed, however, 
lack of endowment for these departments 
is not the greatest need of the school at the 
present time. First-class laboratory depart- 
ments alone will never make a great med- 
ical school. The first function of a medical 
school is to turn out thoroughly trained 
practitioners of medicine, and to do that 
the clinical departments must have oppor- 
tunities equal to or even greater than the 
laboratory departments. This is not the 
ease at present. The clinical teachers labor 
under great disadvantages, owing to the 
fact that the medical school does not have 
a hospital of its own and with possibly one 
exception has no power of appointment of 
clinical men in a hospital. Consequently 
the clinical instructors have to do their 
teaching in the various hospitals of Boston, 
which all are under different boards of 
management. These boards are entirely 
independent of the school and some of them 
are little inclined to cooperate with it. The 
resulting difficulties, which most of the elin- 
ical teachers have to contend with, are 
short terms of hospital service; variability 
in the time of year of hospital services, 
especially for the younger men; and the 
inability of the heads of departments to 
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select their teaching assistants in the hos- 
pitals. 

In consequence of the short terms of 
service in the hospitals (usually four 
months) the elinical teachers do not have 
patients under their own control through- 
out the school year. As a result of this 
condition two and often three men are 
needed to give the same amount of instruc- 
tion that is given by one man in the labora- 
tory departments, «. e., teach the eight 
months of the school year. As a result of 
the large number of men necessarily ap- 
pointed by the school under these condi- 
tions the value of a teaching position is 
much diminished, because the salary which 
can be paid to each instructor is exceed- 
ingly small and because the indirect pay 
received in consequence of connection with 
the school is by no means so great as it used 
to be when the relative number of in- 
structors was much less than at present. 

The months during which a man is on 
duty in a hospital vary from year to year. 
Only the older clinicians are reasonably 
sure of certain months. <A death or a 
resignation may cause a shift of the time 
of service for several men on the medical 
or surgical side of a hospital. On this ac- 
count it is difficult for the heads of the 
clinical departments to plan in detail their 
course of instruction for the school year 
and for the summer. These difficulties hold 
in an even more marked degree for their 
subordinates. 

Unless the heads of the clinical depart- 
ments in the school are also heads of the 
clinical services in the hospitals they can 
not choose their hospital assistants, and 
even when they are heads of clinical ser- 
vices they do not have an entirely free 
choice; that is, it is impossible for them to 
select and use on their services the men best 
qualified to teach. They must take as their 
assistants those men’ who fall to their ser- 
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vice by the method of assignment at pres- 
ent employed. Under this condition of 
affairs they may have as assistants men not 
interested in teaching or with little or no 
ability in that direction. Moreover, as 
these younger assistants on a service change 
from year to year, it is impossible to have 
a thoroughly organized, trained and per- 
manent teaching staff. 

Some of these difficulties could be elim- 
inated by making the services continuous, 
as is already the case at some of the hos- 
pitals, but other difficulties are inherent in 
the principle on which almost all hospitals 
in this country are run, namely, the selee- 
tion of local men only to serve on their 
staffs. This leads me to speak of the most 
vital defect which now exists in the clinical 
departments of the Harvard Medical 
School. It is the extremely limited field 
of choice of clinical teachers. 

Since the school has practically no power 
of nomination or of appointment in the 
hospitals of Boston, it must appoint as its 
clinical teachers men who already hold hos- 
pital positions. The hospitals select their 
men from the vicinity of the city of Boston 
only. The result is that the hospitals of 
Boston dictate all the clinical appointments 
in the Harvard Medical School and thereby 
limit the choice of all its clinical teachers 
to Boston. 

Boston is altogether too small a field 
from which always to obtain the best teach- 
ers. No other departments in the univer- 
sity or in the medical school are thus lim- 
ited. All except the clinical departments 
are able to select from any part of the 
eountry the man who is judged best fitted 
for a teaching position which becomes 
vacant. 

The number of desirable clinical teachers 
is still further limited in two ways, by lack 
of teaching ability on the part of many 
who receive appointment to hospital staffs, 
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and by promotion in hospitals on the basis 
of seniority only. Hospitals for the most 
part select the men on their staffs on the 
basis of their ability as practitioners of 
medicine, not on their ability as teachers 
and investigators. As a result many hos- 
pital men are not desirable as teachers or 
are used with detriment to the instruction. 
Moreover, hospitals usually select men 
rather early in their careers, before they 
have shown whether or not they possess 
any marked ability as teachers or investi- 
gators. The clinical men once appointed 
are advanced almost invariably on the 
basis of seniority, so that in time every 
man becomes the head of a clinical service. 
This basis of promotion may put hospital 
services in the control of men uninterested 
in teaching or inefficient in their work. 
There is no method of advancing rapidly 
the strong man with ability as a clinician, 
teacher and investigator, or of weeding out 
the inefficient man. University develop- 
ment, however, is based on the vital prin- 
ciple of selecting the most capable young 
men obtainable anywhere and developing 
them rapidly to the limit of their capacity. 
As a result of this present policy of pro- 
motion in hospitals the school is sometimes 
obliged to select an inefficient man because 
he is the head of a clinic and neglect a 
capable young man who is subordinate to 
him. 

The result of this marked limitation of 
the field of selection of clinical instructors 
is that the clinical teachers of the school 
are not always of the high grade desirable 
and otherwise obtainable, and the broaden- 
ing influence due to the introduction of 
men with other standards and ideals from 
other parts of the country is prevented. 

I do not deny in the least that the clinical 
teachers of Harvard have always held a 
high rank and that many of them have 
made valuable contributions to medical 
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knowledge. I only wish to point out that 
through circumstances over which the elin- 
ical men themselves have no control the 
school is unable to call to its service the 
exceptional clinical man from outside of 
Boston and put him in charge of patients. 
The reason of this condition of affairs is 
that the school has always been a parasite 
on the clinical men and indirectly through 
them on the hospitals for its clinical teach- 
ing; 7. e., while it has furnished its labora- 
tory men with laboratory space and equip- 
ment, it has not provided its clinical men 
with wards and patients. It is only fair 
to add, however, that this teaching has cost 
the hospitals nothing and in many ways has 
been of advantage to them. 

The medical school of the present day is 
no longer a place to train men solely for 
the business of the practise of medicine, but 
has become a technical school embracing 
many branches of science. As teachers of 
these different branches, trained men are 
needed, just as in any other technical 
school, e. g., of engineering. In the clinical 
departments of most of the medical schools 
in this country the clinical teachers neces- 
sarily have had to make teaching a se¢ond- 
ary part of their vocation. They have had 
to seek private practise in order to make a 
living. There have been open to clinical 
men no teaching positions which paid sal- 
aries large enough to enable men to live 
suitably and comfortably on their salaries 
alone ; hence there has been no incentive for 
a man to fit himself for such a position. 
The only way in which a man could be- 
come a clinical teacher was by obtaining a 
hospital position. 

At present there exists in most hospitals 
in this country no method for the thorough 
training of young men who wish to become 
clinical teachers. A hospital interneship 
is not a sufficiently long experience, but it 
is all that is possible at present. Under 
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existing conditions, after their early hos- 
pital training, young clinical men are com- 
pelled to devote their energies to earning 
a living and to acquiring a practise, and it 
usually is several years before they receive 
hospital appointments, as a result of which 
they become available as teachers. 

In consequence of the lack of proper, 
uninterrupted, early training under ¢ca- 
pable supervision, and as a result of the 
temporary want of extensive opportunity 
for bedside study and large experience at 
the most important period of his life, it is 
almost impossible for a clinical man to 
reach any commanding position as a teach- 
er in his line of work until he is past middle 
life. This is not true in other lines of 
work. 

There is no denying the fact that the 
Harvard Medical School has done little for 
its clinical men except to give them titles 
which might prove of value in private 
practise. It has paid them very small 
salaries and given them absolutely no as- 
sistance in their clinical teaching. The 
school has received from many of its de- 
voted clinical men, some of whom have 
made great sacrifices for its sake and have 
brought it great honor and reputation, 
much more than it has given them. 

Under present conditions, with the school 
giving its clinical instruction in hospitals 
which are under the control of others, with 
underpaid clinical teachers who have lim- 
ited terms of hospital service, and who are 
unable to select from the hospital staff and 
from the internes, as their assistants, the 
men they consider best fitted to teach and 
to advance the knowledge of clinical medi- 
cine, the school has about reached its limit 
of development. 

From now on the Harvard Medical 
School must have a new ideal to strive for, 
namely, well-paid clinical instructors whose 
chief interests shall be teaching and scien- 
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tific medical investigation. In other words, 
the clinical departments must be put on a 
true university basis like the laboratory 
departments and entirely freed from the 
outside influences which hitherto have con- 
trolled them. To render this ideal possible 
two things are absolutely necessary: 

1. A sufficient endowment to enable the 
school to pay clinical teachers adequate 
salaries so that they can afford to devote 
all their time to teaching and to research 
work. 

2. A hospital of its own, or one in which 
it has the power of appointment, in order 
that it can do the following things: (a) 
Furnish continuous services to its clinical 
teachers. (6) Establish salaried teaching 
positions in the wards for young clinical 
men who will have charge (under the su- 
pervision of visiting men) of the medical 
students, who will carry on scientific in- 
vestigation of clinical cases based on the 
broadest training in laboratory methods, 
and who will study to fit themselves to be 
the clinical teachers of the future. (c) 
Enable the clinical departments to call the 
exceptional clinical man from any part of 
the world and put him in control of ward 
patients. (d) Place students, after they 
have received sufficient preliminary train- 
ing, in the wards as a part of the hospital 
machinery so that they all may acquire 
practical experience under proper super- 
vision before they undertake to practise 
medicine on their own responsibility. 

To demand such possibilities is perfectly 
reasonable. Germany owes her great clin- 
ical teachers to such a system of being able 
to eall to any vacant clinical position the 
best available man in the country. Conse- 
quently men fit themselves by years of 
study in the hospitals to fill these clinical 
positions. At least two medical schools in 
this country have adopted the same system. 
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If the Harvard Medical School does not 
adopt some such policy it will not be able 
to hold a leading position in this country 
like the other departments of the univer- 
sity, but will remain a local institution, 
and we shall continue to hear, as often in 
the past, the fatal excuse of expediency 
instead of commanding ability urged in 
behalf of a clinical man’s appointment. 

F. B. MALvory. 


HARVARD MEpIcAL SCHOOL. 


SCIENTIFIC BOOKS. 


A Text-book of Sanitary and Applied Chem- 
istry: or The Chemistry of Water, Air and 
Food. By E. H. S. Batey, professor of 
chemistry, University of Kansas. New 
York, The Macmillan Company. Pp. xx + 
345. $1.40. 

The purpose of this text-book on applied 
chemistry is best stated in the author’s own 
words: 

A knowledge of the relations of health to pure 
air, unpolluted water, and wholesome food will 
have much to do with improvement of sanitary 
conditions, not only of students themselves, but, 
through them, of the people at large. The air is 
usually said to be free, but pure air and sunshine 
cost money, as the crowded tenements show. The 
best lighted and ventilated rooms are worth the 


* * > 





most. 

It is certainly time that the people should 
have some practical knowledge of food and medi- 
cine. Without this knowledge they will con- 
tinually be imposed upon by those who have 
something to sell which may be worthless as a 
food, or dangerous as a medicine. * * * 

Schools and colleges are beginning to see their 
opportunity to impart a kind of knowledge that 
is practical and sane. * * * 

A thorough understanding of the facts of ap- 
plied chemistry will not make the skilled work- 
man, nor will the theories of chemistry make the 
accomplished cook, but a broad and thorough 
knowledge of the underlying principles will go 
very far toward developing common sense in 
hygiene and in the selection and preparation of 


food. 

In fulfilling his purpose, the author in Part 
I. (one third of the book) discusses air and 
fuels in their relation to heating and ventila- 
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tion, lighting by the various agents now in 
use, water supply and purification, disposal of 
household waste; he devotes a chapter to 
cleaning, soaps and bluing, and another to 
disinfectants. 

In view of the fact that physicians are 
agreed that fresh air is the first requisite to 
maintaining or regaining health, it is fitting 
that the longest chapter in this part of the 
book should be given to the atmosphere. A 
partial analysis will serve to indicate the ex- 
haustiveness with which the subject is treated: 
History of Atmospheric Theories, Composi- 
tion of the Air, Methods for Analysis of Air, 
Carbon Dioxide in Free Air and in Closed 
Rooms, Effect of Impure Air on the System, 
Nitrie Acid and Other Impurities, Ozone and 
its Properties, Effect of Carbon Monoxide on 
the system, Methods of Studying the Dust of 
the Atmosphere, Bacteria in City Air, Arsenic 
in the Air, Injurious Trades, Composition of 
Ground Air, Effects of Ground Air on the 
System, Offensive Gases. 

Part II. deals with food, food materials, 
food accessories, preservatives, beverages and 
dietaries. 

The method of treatment is substantially 
as follows: history, statistics of production 
and consumption, classification of various 
forms of a given food material, chemical com- 
position, physical properties, methods of 
preparation in edible form, food value. 

The lists of adulterants to be looked for 
and the tests to discover them constitute a 
timely feature. 

The book contains valuable tables of com- 
position, numerous well-chosen experiments 
for the student, and an extremely good, 
though not exhaustive, bibliography. 

The style of the book and the directions for 
experiments, while terse, are always clear. 

The plan is admirably adapted to the use of 
students in the higher schools, academies, 
agricultural colleges and technical schools. 
The progressive college may for once waive 
its fear of applied science, and welcome a 
book so suggestive of lines of research. It is 
much to be desired that every college will at 
least have the book in its reference case. 
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The student of sociology, the settlement 
worker and every seeker after truth must, in 
order to know his subject, get an acquaintance 
with its ancillary factors. He must have his 
science on a positive basis. A_ scientific 
knowledge is as necessary in questions of 
education, reformation and the improvement 
of social physical conditions as it is in the 
treatment of a diseased individual. In this 
book of Professor Bailey’s the student will 
find much that is helpful to his understand- 
ing of the causes of the conditions of daily 
living. Unless he has such knowledge, he is 
in no position to make suggestions for better- 
ment. 

The following paragraph serves to show the 
value of the book in this direction: 


It is estimated that at least 10 per cent. of the 
income is squandered not only by the well-to-do, 
but frequently also by those who have a very small 
income and so can ill afford it, in expensive food 
material which affords little nutrition, in unsatis- 
factory methods of preparation, in selecting foods 
out of season, by throwing away much valuable 
food material, and by using badly constructed 
cooking appliances. Much careful investigation 
is needed along these lines, and painstaking in- 
struction will ultimately improve these conditions 
which are at present so much deplored. 


Eviten H. Ricwarps. 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY. 


ANIMAL MECHANICS." 


THe author’s previous contributions to ani- 
mal mechanics, to some extent in company 
with the late Professor W. Braune, are well 
known to anatomists; though it is to be feared 
that they are held in more respect than in 
intelligent appreciation. The anatomist who 
is not a trained mathematician can very well 
understand that most if not all of the models 
and diagrams used to illustrate the simpler 


** Theoretische Grundlagen fiir eine Mechanik 
der lebenden Kérper, mit speziale Anwendungen 
auf den Menschen sowie auf einige Bewegungs- 
vorgiinge an Maschinen in miglichst elementar 
Weise dargestellt.’ Von Otto Fischer. Mit 67 
in den Text gedruckten Figuren und 4 Tafeln. 
Leipzig und Berlin, Druck und Vorlag von B. G. 
Teubner, 1906. 
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problems show at most the central principle, 
if we may so express it, and show it in a pain- 
fully diagrammatic way. It is much as if an 
artist were to give us a man’s face drawn in 
straight lines. We may say, and truly, that 
the essential idea is given, but that much is 
left out; and we are not very clear as to the 
precise importance of the omissions. As the 
mathematician adopts a more thorough sys- 
tem we feel an increasing difficulty in follow- 
ing it. We can see that the method is an 
improvement; we can appreciate even without 
full understanding (if this be not a paradox) 
that the work is honestly done; but a clear 
idea does not come to us. One of the causes 
of the want of sympathy between mathe- 
maticians, in so far as they are mathematic- 
ians, and the rest of the world is that the 
former with all their learning can not do 
justice to the full stupidity of the non-mathe- 
matician when the question is one of mathe- 
matics. It is impossible for him to grasp 
how sincere the outsider is in his ignorance, 
or rather in his incapacity. 

This book is devoted to an analysis of the 
movements of joints in their mutual relations. 
It is clear that the simplest system is one of 
two rigid bars playing one on the other. If 
we restrict the motions to one plane a child 
can understand it; but if we go beyond that 
the ordinary man is at once out of his depth. 
Add one more bar still keeping to one plane, 
and the difficulty increases. Make the number 
of the bars and the planes indefinite and where 
are we? The mathematician would tell us to 
go one step at a time; but somehow we lose 
our heads as we should did we receive the 
same instruction relative to walking on the 
tight rope. 

The author writes as follows in his preface: 


As the whole animal organism has for its first 
object the movement of the living body through 
joints, I have devoted this book in the first place 
to physicians, especially to physiologists and 
anatomists as well as to zoologists. I have there- 
fore attempted to make the mathematical deduc- 
tions so elementary and to present them in so 
clear a manner that they will be easily intelligible 
even to those who are not mathematicians. 
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Frankly it seems to us that the work is be- 
yond these outsiders, but we are sure that 
those who are competent will find it a work 
of much value. T. D. 


Kurzes Lehrbuch der organischen Chemie. 
Von Professor Dr. A. Berntusen. Neunte 
Auflage, bearbeitet in gemeinschaft mit Dr. 
Ernst Mohr. Braunschweig, Fr. Vieweg 
und Sohn. 1906. Pp. xxii + 638. 

The approval with which this book has been 
received is indicated by the fact that it has 
reached its ninth edition and has been trans- 
lated into English, Russian and French. 
This success is well deserved. Within a com- 
paratively small compass it gives a remark- 
ably comprehensive oversight of the funda- 
mental principles and of the important com- 
pounds of organic chemistry. 
portant change in this edition is the addition 
of a third division called ‘ Heterocyclic Com- 
pounds,’ though a considerable portion of the 
material in this division was formerly given 
under the division called ‘ Benzene Deriva- 
tives,’ but in this edition named ‘ Isocyclic 
Compounds.’ The aliphatic compounds are 
still called ‘ Methane Derivatives,’ as in former 
editions. 

On p. 70 Schorlemmer’s classification of 
paraffins as normal, iso-, meso-, and neo 
paratftins is still given, although the last two 
classes are never mentioned in current litera- 
ture and have been practically forgotten by 
most organic chemists. It is a pity we have 
no means of eliminating unnecessary and 
little used terms of this sort. 

The most characteristic and valuable fea- 
tures of the book are the clear, concise state- 
ments given at the introduction of each new 
class of compounds, presenting the most im- 
portant methods of preparation for the class 
and the facts on which our knowledge of the 
structure of the characteristic group of the 
class is based. The fault of the book, if it has 
one, lies in the brief description of an exces- 
sive number of compounds, far beyond the 
possibility of memory for any one. The effect 
must be bewildering and discouraging to the 
beginner. W. A. Noyes. 
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DISCUSSION AND CORRESPONDENCE. 
AN UNUSUAL METEOR. 


To THe Eprror or Science: On page 151 of 
your issue for August 3, Mr. E. E. Davis, 
of Norwich, N. Y., describes a very interest- 
ing meteor train observed by him about 5:30 
or 6 p.M., when traveling between Cortland 
and Elmira, N. Y. The changes in his own 
location during the fifteen minutes must have 
had an appreciable influence on the appear- 
ance of this trail, but will scarcely alter our 
general conclusion that it was a typical case 
illustrating and settling a matter that has 
caused a little speculation among students of 
the subject. If a meteor leaves a visible 
train behind it we are apt to think that this 
is a series of luminous particles, lying in a 
straight or gently curved line, and that they 
will, by reason of unequal gravity, resistance 
of the air and possibly winds in the upper 
atmosphere, drift along unequally, so that 
the straight trail may gradually become irreg- 
ular. This may be true in some cases, but it 
is incredible that any plausible movement in 
the thin upper air should affect the course of 
the scattered luminous particles. They must 
be considered as moving, with rapidly dimin- 
ishing velocity, under the influence of three 
forces—namely, their initial momentum, the 
attraction of gravitation and a very gentle re- 
sistance from the atmosphere. In most cases 
the initial momentum is mainly that due to 
the straight-line motion of the original meteor; 
but in some cases this meteor may be revolv- 
ing on its axis in a manner quite analogous to 
the less rapid rotation of a comet’s nucleus, 
and just as the comet of 1875 sent out a series 
of tails from its revolving nucleus, so with 
the streams of material issuing from these 
rapidly revolving meteors. The diagrams 
submitted by Mr. Davis would indicate that 
five rotations were made in that portion of its 
track represented by his third eurve; the 
motions of the particles outward from the 
meteor’s track were so slow that it made a 
barely appreciable sine curve, or a broadening 
of the track, in his first and second curves, 
but a very large jagged sine curve in his sixth, 
or last, curve. This latter broadening re- 
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quired ten minutes of time, and if we had 
exact measurements of angles and times we 
should undoubtedly from these curves be able 
to deduce the rate of rotation of the meteor, 
and possibly its mass. 

Most of the aerolites that come to the earth 
show, by their pitted. surfaces, that the 
meteoric material is being split off or ejected 
quite uniformly from the whole surface; but 
some meteors, like some comets, may have 
only a very few regions on the surface from 
which material is ejected with any special 
force. In Mr. Davis’s meteor of October 13 
we seem to have a case in which some one 
spot on the side of the meteor, namely some- 
where between its head and its tail, ejected its 
material freely and with considerable force, in 
a direction at right angles to the axis of rota- 
tion, or the line joining head and tail: it 
represents the rare case of a symmetrical 
revolving meteor. CLEVELAND ABBE. 

WASHINGTON, D. C., 

August 15, 1906. 


SOME ‘DEFINITIONS’ OF THE DYNE. 


Ir would seem comparatively easy for any 
one whose mind has dwelt comprehendingly 
upon the relation F = ma to define correctly 
the unit of force in terms of mass and acceler- 
ation. But such is evidently not the case. 
Of the text-books of physics immediately at 
hand, four give incorrect definitions of the 
dyne. In each case the author is a man of 
high and wide reputation as a writer and 
teacher. In quoting the definitions in ques- 
tion, I have taken the liberty of italicizing 
the words to be omitted with advantage. 

(a) Foree: dyne. 1 g. given unit acceleration 
in 1 sec. 

(b) The practical unit of force is the dyne. 
* * * It produces unit acceleration of unit mass 
in unit time. 

(ec) The absolute unit of force (in the C. G. 8. 
system) is called a dyne, and is that foree which 
in one second is capable of giving to a gram-mass 
an acceleration of one centimeter per second. 

(d) The absolute unit of force is the force that, 
acting for unit of time upon unit of mass, will 
produce unit of acceleration. * * * The centi- 
meter-gram-second (C. G. 8.) unit of force is the 
force that, acting for one second upon a mass 
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of one gram, produces an acceleration of one 
centimeter per second. It is called a dyne. 

The first two books are intended for univer- 
sities and colleges, the latter two for prepara- 
tory schools, and all four, I believe, have been 
widely used. 

It is perhaps proper to state that each of 
these authors gives a correct definition in 
terms of mass, time and change of velocity, 
but each seems implicitly to ignore the fact 
that acceleration is not change of velocity, 
but is rate of change of velocity. To con- 
clude, the dyne is the force that, acting on a 
mass of one gram, gives to it C. G. S. unit 
acceleration (for which there is no name), 
irrespective of the time during which the 
foree acts upon the mass, whether it be the 
millionth part of one second, or one million 
eons. /=—ma, and when m=—1, and a—1, 
then F —1. 

Similar errors are of course committed in 
defining the poundal. The text from which 
the quotation (d) above is taken gives: 

The foot-pound-second (F. P. S.) unit of force 
is the force that, applied to one pound of matter 
for one second, will produce an acceleration of 
one foot per second. It is called a poundal. 


And a fifth book, also for preparatory 
schools, states: 

In the F. P. 8S. system the unit is the poundal, 
which is the force that on being applied to 1 lb. 
of matter for 1 sec. will give to it an acceleration 
of 1 ft. 


In this last ease, the same mistake is made 
in the general definition of the absolute unit 
of force, but the dyne, specifically, escapes 
with a defective definition in terms of mass, 
time and change of velocity. 

Harotp C. Barker. 

THE RANDAL MorGAN LABORATORY 

oF Puysics, UNIVERSITY OF 
PENNSYLVANIA. 





SPECIAL ARTICLES. 


A PECULIAR MUTATION OF THE PINE MARTEN. 


A TRapPER’s skin, without skull, of a pine 
marten (Mustela americana actuosa Osgood) 
recently offered for sale to the National Mu- 
seum by Mr. James Aitchison, Nulato, Alaska, 
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differs strikingly from any marten skin in 
the museum collection, or elsewhere, so far as 
I am aware. The long bristly hairs are every- 
where lacking on the skin, which bears about 
the same relation to a normal marten that a 
plucked beaver or seal skin does to an un- 
plucked one. Coues’ describes the pelage of 
the marten as consisting of three kinds of 
hairs: 

The first is very short, soft and wool-like * * * 
the second soft and kinky, like the first but very 
much longer, coming to the general surface of the 
pelt. The third is the fewer, still longer, glossy 
hairs, bristly to the roots. 


The specimen in question entirely lacks the 
long glossy hairs, and possesses a very few 
only, of Coues’s second variety of hairs, with 
soft kinky base and short bristly tip. The 
entire pelage is practically composed of the 
soft short underfur. The general color of the 
skin is not abnormal; the head, chest, legs and 
feet are perhaps a little darker brown than 
the usual run of skins. The general size and 
proportion of the skin differ in no way from 
that of a normal marten. 

Marcus W. Lyon, Jr. 


AN OBJECT-FINDER FOR THE MICRO-PROJECTION 
APPARATUS. 


No doubt every one who has undertaken to 
project the image of a microscopic preparation 
directly upon a screen for class or lecture 
demonstration purposes has realized the diffi- 
culties in the way of rapid and accurate loca- 
tion of the exact part of the object desired. 
Indeed, this method of illustration is at pres- 
ent seldom made use of, owing chiefly to the 
great loss of time involved, and to the dis- 
tracting effects upon the attention of the class 
or audience. 

Some time ago the writer devised an attach- 
ment for the micro-projection apparatus which 
so effectually overcame the difficulties men- 
tioned above as to render this method of dem- 
onstration quite as expeditious and precise as 
that with ordinary photo-micrographic or 
other lantern slides. With this condition as- 

'*Fur-bearing Animals,’ U. S. Geol. Survey, 
Miscell. Pub., No. VIII.. 1877, p. 82. 
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sured, the advantages of the method are ob- 
vious. Inquiries regarding this apparatus 
have led to the belief that the publication of 
a description of it may be worth while. The 
following description and the accompanying 
figures represent the latest improved form of 
the attachment. 

As indicated in the figures, this attachment 
consists of a rotary object stage and a sec- 
ondary, short-range projector, mounted on the 
same base-board with the usual~ projection 
apparatus. The light is taken from the elec- 
trie arc, or other illuminant, L, of the main 
projector, through the opening at the side of 
the hood. In place of the blue or purple glass 
commonly found in this opening, there is put 
a simple collimating lens. The parallel 
emergent rays are reflected by the mirror, A, 
into the line of the optical axis of the finder, 
which is parallel to that of the projector 
proper. By means of the condenser, B, these 
rays are brought to a focus at the position 
of the object on the revolving stage C. A 
good hand lens at D projects an image of the 
object upon the small screen, FZ, which need 
not be more than about thirty inches from the 
object. The plan of the base-board, Fig. 2, 
will make clear the arrangement of the parts. 

Fig. 3 shows the plan of the rotary stage- 
plate, with four openings and spring clips for 
holding the slides in position. Fig. 4 repre- 
sents a face-view of the screen, EZ, which has 
a dead-white surface, with the two centering 
lines in black. All the parts are mounted on 
telescoping pillars, and are made adjustable 
in position on the base-board. 

The rotary stage-plate requires special care 
in its construction and mounting, as it must 
be both accurate and rigid. Fig. 5 shows the 
details of the mounting. On top of the heavy 
pillar is the sleeve, made from thick-walled 
brass tubing. On the ends of the sleeve are 
the two collars, b and c. Working in the 
sleeve is the shaft, which is held in position 
by the collar a and the nut n. The plunger, 
p, actuated by the spring, s, passes through 
the collars, b and c, and engages the collar a. 
Four holes are drilled in the collar a for the 
plunger, and these holes must be exactly 
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with the four holes in the collar a. 
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ninety degrees apart. The stage-plate, f, is 
screwed firmly to the shaft and collar a, with 
the stage-openings precisely in the same radii 
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ject which is now centered in the finder will 
be centered when rotated into the axis of the 
projector. Hence, while the first object is 
being projected on the large screen, the op- 























Fig. 2. 














Fig. 4. 


Fig. 3. 


To operate the finder, it is first made par 
central, as follows: A slide bearing fine cross- 
lines, such as a stage micrometer, is accurately 
centered under the objective, F, of the pro- 
jector. Then the stage is rotated 180°, and, 
without moving the slide, the image is brought 
to center on the screen EF by adjusting the 
lens D and the screen FZ. Evidently, any ob- 











Fig. 5. 


erator may be finding the part of the third 
object which he wishes to show, the second 
having been located already. When the sec- 
ond is to be thrown upon the screen, the 
plunger is disengaged by means of the thumb- 
block ¢, and the stage is rotated 90°, when the 
plunger automatically locks the mechanism in 
the proper position. Slides of uniform thick- 
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ness are used in mounting objects for projec- 
tion purposes, so that the projector may be 
brought to the proper focus with the least 
possible delay. 

To secure the best results it is evident that 
the rotary stage must be accurately and 
rigidly built, in order to secure precise double 
centering of the object, and freedom from 
vibration. Amon B. PLOWMAN. ~ 

PiITTsBuRG, KANS. 


HELIUM IN NATURAL GAS, 


Some three years ago a strong flow of nat- 
ural gas was struck at Dexter, Kans. Upon 
the first attempt to utilize this, it was found 
that it would burn with difficulty and that 
only in previously heated enclosed space. Ex- 
perience has so far improved the method of 
handling the gas that at the present time it 
is being successfully used for burning brick. 
The whole difficulty is due to the fact that it 
contains only a little over fifteen per cent. 
of combustible constituents. The first publi- 
cation upon this gas was a paver by 
Haworth and McFarland, Science, Vol. 21, p. 
191, in which they reported that it contained 
in addition to a large amount of nitrogen 
some inert residue. 

We have taken up the further investigation 
of this gas and at the New Orleans meeting 
of the association Dr. E. H. 8S. Bailey re- 
ported for us that it contained 1.84 per cent. 
of helium. The occurrence of such a large 
percentage of helium in one of the gases of the 
Kansas field has led us to the examination of 
others. Up to the present time we have in- 
vestigated some twenty samples from the most 
widely separated points of this field and have 
found helium in every case, but always in 
much smaller amounts than at Dexter. From 
the latter gas, we have with the aid of liquid 
air extracted a very fair amount of helium. 

Accompanying the determination of helium, 
we are making complete analyses of the gases 
and shall have within a short time results from 
thirty to forty samples covering in detail the 
entire Kansas field as at present developed— 
an area of some twelve thousand square miles. 
The rather large number of analyses is re- 
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quired because the gas is extremely varied in 
its character. This is illustrated by the fact 
that the wells at Arkansas City, less than 
twenty miles from Dexter, yield more than 97 
per cent. of combustible gases and only .16 per 
cent. of helium as compared with 15 per cent. 
and 1.84 per cent., respectively, for these con- 
stituents in the Dexter gas. Samples are also 
being obtained from the other fields of the 
country and the results from these will be 
included in a detailed paper to be published 
soon. 

As the gases are run through the analyses 
spectral tubes are filled, and various residues 
and fractions are saved with the intention of 
subjecting them to a detailed spectroscopic 
examination. Some work of this kind has 
already been done. 

We feel that we have here a very unusual 
opportunity for obtaining helium in prac- 
tically unlimited quantities, and as we have 
worked out the details for its separation we 
shall have a large amount prepared and will 
attempt its liquefaction. While the necessary 
preparations are in progress we shall devote 
ourselves to the spectroscopic work above men- 
tioned. Hamitton P. Capy, 


Daviw F. McF aruanp. 
THE UNIVERSITY OF KansaS, LAWRENCE, 
July 12, 1906. 





CURRENT NOTES ON METEOROLOGY. 


DR. HANN AND THE ‘ METEOROLOGISCHE 
ZEITSCHRIFT.’ 


Tue fortieth anniversary of Dr. Hann’s 
assumption of the editorship of the Meteor- 
ologische Zeitschrift was fittingly observed by 
the publication of a special number of that 
excellent journal, to which friends and col- 
leagues contributed articles. The ‘ Hann- 
Band’ numbers 404 pages; contains 42 papers 
by as many different writers, and has as a 
frontispiece an engraved portrait of Dr. Hann. 
An appropriate introduction, by Pernter and 
Hellmann, refers to the remarkable work 
which Hann has done for his science in the 
Zeitschrift. Among the papers, all of which 
are of immediate importance, the following 
are of most general interest: Paul Schreiber: 
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‘Untersuchung iiber die Genauigkeit der 
Tages-, Monats- und Jahresmittel aus den 
Temperaturbeobachtungen fiir die drei Stund- 
en-Kombinationen: 6 a.M-2 p.M—10 P.M.; 
8 a.M-2 P.M.-8 P.M.; 7 a.M—2 p.M.-9 p.m.’ Dr. 
Schreiber is at the head of the Meteorological 
Institute of Saxony, and is well known 
through his accurate statistical work there. 
H. H. Hildebrandsson: ‘Sur la Circulation 
des Couches supérieures de l’Air au dessus 
du Maximum de [Atlantique Nord.’ Dr. 
Hildebrandsson, as is known to readers of 
these notes, has lately advanced a new view of 
the general circulation of the atmosphere, and 
all his contributions to this subject are of 
peculiar interest. A. Woeikof: ‘Die Verteil- 
ung und Akkumulation der Wiarme in den 
Festlandern und Gewiassern der Erde.’ Woei- 
kof has given special attention to the larger 
relations of land and water and climate; this 
is a study in this connection. W. N. Shaw: 
‘The Law of Sequence in the Yield-of Wheat 
for Eastern England, 1885-1904.’ In this 
paper the director of the British Meteorolog- 
ical Office gives the results of his recent studies 
into the relations of weather and the wheat 
crop in England. L. Teisserenc de Bort: ‘ Sur 
la Cireulation générale de |’Atmosphére,’ an 
investigation of the relations between tempera- 
ture and pressure at sea-level and in the free 
air. Cleveland Abbe: ‘The Trade Winds and 
the Doldrums,’ being: notes on observations 
made by Professor Abbe during a voyage in 
the U. 8. 8S. Pensacola in October, 1889, and 
May, 1890. A. L. Rotch and L. Teisserenc 
de Bort: ‘The Meteorological Conditions 
above the Tropical North Atlantic,’ dealing 
with results already summarized in these notes. 


ANTI-TRADES IN CENTRAL AMERICA AND THE 
WEST INDIES. 


A BELATED note on the drift of the upper 
air currents as shown by the carriage of 
smoke and ashes during the volcanic erup- 
tions of 1902-3 in the West Indies and Cen- 
tral America is found in the Meteorologische 
Zeitschrift for July. The writer, Dr. K. 
Sapper, points out that but little attention 
has yet been paid to this subject. The anti- 
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trade in the West Indies was clearly evidenced 
by the drift of smoke and ashes from St. 
Vincent and from Mont Pelée. The altitude 
of this upper current is not great, but was not 
accurately determined. In Central America 
the anti-trade seems to occur, if at all, at very 
great altitudes. Observations of the drift of 
smoke and ashes at heights of 7,000 to 8,000 
meters above sea-level showed a movement 
towards the west or north-northwest. There 
was a slight carriage of ashes in an easterly 
direction, but of no considerable importance. 
The famous eruption of Coseguina, in 1835, 
showed that in southern Central America, at 
any rate, the anti-trade blows from west-south- 
west. Ashes fell in Jamaica. Smaller erup- 
ions of other voleanoes in 1880, 1864, 1828 and 
1833 showed a westward drift of the upper 
currents. 


RAINFALL, TEMPERATURE AND TREE GROWTH. 


In the Bulletin of the American Geograph- 
ical Society for July, Mr. Henry Gannett 
discusses ‘Certain Relations of Rainfall and 
Temperature to Tree Growth’ in the western 
United States. He finds that the timber-line 
has a mean annual temperature of approxi- 
mately 30°, but the data relating to rainfall 
are more definite and more significant than 
those of temperature. It appears that the 
lower limit of the yellow pine is at or just 
below 20 inches of rainfall. The lower limit 
of the red fir is at or about 30 inches, and 
there is apparently no upper limit, the fir 
being abundant where the rainfall exceeds 
100 inches a year. The redwood belt in Cali- 
fornia includes only one station with a rain- 
fall less than 30 inches. This seems to show 
that the isohyetal line of 30 inches is the lower 
limit of this species, 


CUMULUS CLOUDS OVER THE SAN FRANCISCO FIRE. 


WE have seen but one notice of the develop- 
ment of cumulus clouds over the fire which 
followed the San Francisco earthquake. This 
is in a letter from Mr. Charles Van Norden 
(Nature, Vol. 74, 1906, p. 133), who observed 
the conflagration from the deck of a ferry 
boat. A white cumulus cloud was seen, dark 
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at the bottom, hanging over the city. The 
morning was clear and mild, and no other 
cloud was in sight. Cumulus clouds over fires 
have frequently been observed, and they have 
several times received mention in these col- 
umns (see Science, V., N. S., 1897, 60-61, for 
a good illustration of a cumulus cloud thus 
formed). R. DeC. Warp. 


HARVARD UNIVERSITY. 





PROPOSED UNION OF MEDICAL SOCIETIES 
IN LONDON. 


A meetine of the General Committee of 
Representatives of Medical Societies in Lon- 
don was held on July 17 to consider the report 
of the organizing committee. 

Sir William Church, who was in the chair, 
pointed out that at the first meeting of the 
members of societies, which was held at the 
Royal College of Physicians in 1905, the feasi- 
bility of union was considered, and that as the 
outcome of the opinions expressed at that 
meeting a committee of representatives of the 
various societies was appointed. The com- 
mittee of representatives appointed an execu- 
tive committee to go more thoroughly into the 
feasibility of union and to outline some 
scheme of union if such were thought possible. 
This executive committee reported that a 
union was feasible on certain lines, and its 
report was confirmed by the committee of 
representatives on July 19, 1905. With that 
report the executive committee’s work came to 
an end, and an organizing committee was ap- 
pointed to draw up a definite and, as far as 
possible, a detailed scheme of union. This 
scheme was before the meeting, and if ap- 
proved would be sent to the societies to act 
upon or not as they thought fit. Those socie- 
ties which approved of the report and decided 
to join the proposed union would be asked to 
appoint a representative before December 7 
next to sit upon a committee which would act 
as the first council of the new society and deal 
with the necessary details of amalgamation. 

The report recommended that all male mem- 
bers of those societies which took part in the 
amalgamation should be permitted to join the 


*From The British Medical Journal. 
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new society on its formation as members or 
fellows without election, and that all women 
members of a society taking part in the amal- 
gamation should become members of the cor- 
responding section or sections of the new so- 
ciety. It was further recommended that the 
society should consist of the following sections 
which represented existing societies, but that 
the new society should have power to add new 
sections: 

1. Anesthetic. 
Balneological and Climatological. 
Clinical. 
. Dermatological. 
Diseases of Children. 
Electro-Therapeutical. 
. Epidemiological. 
Laryngological. 
9. Life Insurance. 
10. Medical. 
11. Neurological. 
12. Obstetrical and Gynecological. 
13. Odontological. 
14. Ophthalmological. 
15. Otological. 
16. Pathological. 
17. Surgical. 
18. Therapeutical. 


It was hoped that in the early future an 
anatomical and physiological section and a 
section of preventive medicine might be 
formed. The Medico-Psychological Associa- 
tion and Medico-Legal Society hoped to join 
the new society at some future date. It was 
recommended that each section should be self- 
governing as far as possible, and should have 
direct representatives on the council of the 
society and on the editorial committee, but 
that its expenditure should be subject to the 
control of the finance committee of the general 
council. The general management of the so- 
ciety would be under the control of a general 
council consisting of the president, the presi- 
dents of the various sections, two treasurers, 
two librarians, two secretaries and eight other 
fellows. 


PIA Pw 





CHEAPER LIQUID AIR. 
AccorpiIna to a consular report recent ex- 
periments in England of an invention by 
Mr. Knudsen, a Dane, furnished liquid air at 
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one sixth of the present market price, and 
give promise of an ultimate low price of a 
fraction over two cents per gallon. The re- 
sult is secured by purely mechanical means, 
without an atom*of added chemicals. At- 
mospherie air is first purified and then com- 
pressed by stages to 2,500 pounds to the square 
inch. It is finally reduced to 125 pounds to 
the square inch, which then cools and liquefies 
the high-pressure air. The oxygen gas pro- 
duced by separating the nitrogen from the 
liquid air is claimed to be purer than that of 
the old method, and can be supplied in the 
liquid as well as in the gaseous form. One 
gallon of liquid air equals approximately 128 
cubic feet of oxygen gas, which retails at six 
cents per cubic foot. The new price is one 
cent. Liquid air has been successfully used 
in coal as an explosive, being quite safe where 
fire damp and other explosive gases exist. 
Liquid oxygen is also used for welding steel 
pipes, boiler shells and plates for shipbuilding 
instead of riveting. That oxygen and nitro- 
gen can be separated from liquid air and sold 
retail at $1.20 per gallon shows great com- 
mercial possibilities. The use of nitrogen for 
agricultural purposes opens yet another field. 
The maturing of liquors will be helped by 
liquid air, as also the preservation and purifi- 
cation of milk. As a motive power its use is 
considered to be quite practicable for small 
powers. The British government is already 
carrying out a number of experiments with a 
view to the utilization of liquid air for various 


purposes. 





RADIUM. 


I venture to think that the thanks of the public 
are due to Lord Kelvin for his timely and out- 
spoken protest against the conclusion being drawn, 
from the evidence at present before us, that it is 
proved that there is a ‘gradual evolution of one 
element into others.’ No one has yet handled 
‘radium’ in such quantity or in such manner 
that we can say what it is precisely. That 


* Correspondence in the London Times, called 
forth by a letter from Lord Kelvin, reprinted in 
the issue of Scrence for August 24, p. 255. 
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helium can be obtained from ‘ radium’ appears to 
be proved; but no proof has yet been given that 
it is not merely contained in it. As I remarked 
at York last week, physicists are strangely inno- 
cent workers; formule and fashion appear to ex- 
ercise an all-potent influence over them. There 
was a time when the expression ‘scientific cau- 
tion’ meant the highest degree of caution, and 
it was supposed to be the attribute of workers in 
science. Workers in the radium school appear to 
have cast caution to the winds and to have sub- 
stituted pure imagination for it. Among our- 
selves, we should always be at liberty to postulate 
the most crack-brained of hypotheses, to dream 
the wildest of dreams, as a means of guiding 
inquiry; but we should not court popularity on 
such a basis. By so doing we lose all claim to 
guide public opinion. Henry ARMSTRONG. 


I am glad to have contributed towards eliciting 
Lord Kelvin’s views on this subject. Those in- 
terested will no doubt judge for themselves 
whether or not the precautions adopted by 
Ramsay and Soddy, Himstedt and Meyer, and 
Curie were such as to make it certain that helium 
is continuously evolved from radium, as those 
writers supposed. 

As to the internal heat of the earth, Lord Kelvin 
quotes the generally accepted conclusion that the 
life of radium is limited to a few thousand years. 
From this he argues that the radium now in ex- 
istence has not been there long enough to heat 
the earth to its present high internal tempera- 
ture. To this I reply that it is true that the 
actual radium now in existence has not done the 
work throughout, but that the supply of radium 
in the earth is maintained at a constant level by 
the production of fresh radium by uranium, con- 
tained in a small proportion in the rocks. Lord 
Kelvin, anticipaticg this reply, expresses his dis- 
sent from the view, current among workers on 
radioactivity, that radium is continuously pro- 
duced by uranium. I should like to ask a simple 
question. Lord Kelvin disbelieves that radium 
is being generated from any parent substance. 
How does he explain the existence of radium in 
the earth at present? On his own showing the 
identical radium now existing has not been there 


long. Is he prepared to assume that it was 
miraculously created in comparatively recent 
times ? R. J. Srrutr. 


In your yesterday’s issue I see letters of Sir 
Oliver Lodge and Mr. R. J. Strutt, replying to 
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my letter to you of August 9 regarding radium. 

After a kind personal reference to myself, Sir 
Oliver Lodge says, “ but it is also known that” 
Lord Kelvin’s mind “has not always submitted 
patiently to the task of assimilating the work of 
others by the process of reading, and our hope has 
been that before long he would find time and 
inclination to look into the evidence more fully.” 
I am quite sure my old friend Lodge could not 
wilfully be unjust to me, but I do not think he 
knows how carefully and appreciatively I have 
done all I could by reading, and by personal inter- 
course with many of the chief workers in the 
field, to learn experimental results and theoretical 
deductions regarding radioactivity, ever since its 
discovery ten years ago by Henri Becquerel. I 
scarcely think any other person has spent more 
hours in reading the first and second editions of 
Rutherford’s ‘ Radioactivity’ than I have. 

Both Lodge and Strutt refer to the slowness of 
the extraction of helium from radium, in the 
process hitherto followed; and there seems to be 
good reason to believe that this slowness is essen- 
tial. Strutt says, “If all helium has been re- 
moved from a sample of radium, it is found that, 
after an interval, a further supply can be ex- 
tracted.” The last clause shows that the initial 
‘if’ was wrong; and that some helium remained 
in the modified sample of radium. This view is 
thoroughly in accordance with Rutherford’s second 
edition (1905), p. 284, in which it is suggested 
that ‘ uranium, thorium and radium are in reality 
compounds of helium’; and, more particularly, 
that radium (atomic weight 225) may be a com- 
pound of four atoms of helium (atomic weight 
4 < 5) and one atom of lead (atomic weight 205). 

As to the suggestion, made first, I believe, by 
Sir George Darwin about three years ago, and 
favorably received by Rutherford, Strutt and 
others, that our present underground heat, and 
sun-light and sun-heat are due to radium, I must, 
for the present, limit myself to two sentences: 
(1) Radium alone is quite insufficient, its dura- 
tion as a source of energy being estimated by 
Rutherford (2d edition, p. 458) as not more than 
a few thousand years (‘the average life of radium 
is 1,800 years’). (2) The suggestion that in 
uranium, thorium, actinium and other matter 
capable of being ‘transformed slowly into 
radium,’ we have at least a million times as great 
a store of energy as we may think we have in 
radium, practically available for sun-heat and 
underground heat, is not validly supported by any 
experimental evidence hitherto published. 

KELVIN. 
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Your leading article (August 18) and recent 
correspondence show that an emphatic statement 
is needed to make clear to your lay readers: 

(1) That radium is not an ordinary chemical 
compound. 

(2) That it does disintegrate with explosive 
violence. 

(3) That it is present in sufficient quantity to 
account for the heat of the earth. 

(4) That its disintegration is not altered by 
any known physical conditions. 

Some experimental results obtained by me last 
spring at Montreal, under the guidance of Pro- 
fessor Rutherford, are in good agreement with 
those found independently and by a different 
method by the Hon. R. J. Strutt. The equivalent 
amount of radium present in the upper layers of: 
the earth was determined by the penetrating 
radiation resulting from the active matter. An 
account of this work has been communicated to 
the Philosophical Magazine and is in the printer’s 
hands. 

It is certain that radium does occur in sufficient 
quantity, and that its heat energy is of sufficient 
magnitude, to account for the existing tempera- 
ture-gradients of the earth. Until we can con- 
duct experiments in the interior of the earth, the 
radium theory is entitled to at least as much 
weight as the gravitation theory. 

The recent discussion in your columns has re- 
sulted in a goodly crop of errors, written by 
those who have contented themselves with read- 
ing rather than with research work. I believe 
that no actual worker at the subject dissents from 
the general conclusions contained in Rutherford’s 
* Radioactivity.’ 

For example, it has been implied that radium is 
merely an ordinary compound of lead (?) and 
helium. But no ordinary chemical compound pro- 
jects a particle, having the mass of a helium 
atom, with a velocity almost of the order of the 
velocity of light. 

It has been stated that the disintegration of 
radium occurs too slowly to be detected by direct 
observation, and that is true. But some of the 
other active bodies, such as the subsequent 
products of radium, disintegrate with no less 
violence in a few minutes. It has been suggested 
that the disintegration may be retarded by pres- 
sure or by lack of concentration; but all the evi- 
dence—and there is much—indicates that the 
process of disintegration can neither be acceler- 
ated nor retarded by temperature, pressure, con- 
centration, or other physical changes. 
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It is to be hoped that reverence for a great 
name and an honored veteran will not induce your 
readers to regard lightly the brilliant and re- 
markable series of recent scientific discoveries in 
radioactivity. A. 8. Eve. 





SCIENTIFIC NOTES AND NEWS. 


Dr. José pe Acumar, director of the Mexi- 
can Geological: Survey, has been elected presi- 
dent of the International Geological Congress, 
which met last week in Mexico City. 


Sm Davip Git, astronomer royal at the 
Cape of Good Hope and president-elect of the 
British Association for the Advancement of 
Science, has been elected a foreign member of 
the Accademia dei Lincei, Rome. 


Dr. Orro Biirscuul, professor of zoology at 
Heidelberg, has been elected a foreign mem- 
ber of the Brussels Academy of Sciences. 


In connection with the celebration of the 
quater-centenary of the foundation of the 
University of Aberdeen, the University of 
St. Petersburg has conferred its honorary 
membership on the lord rector, Sir Frederick 
Treves, the eminent surgeon and anatomist. 


Dr. Epovarp ZELLER, the eminent writer on 
the history of philosophy, celebrated on August 
25 the seventieth anniversary of his doctorate. 


Dr. JoHANN RaNnkE, professor of anthropol- 
ogy and general natural history at Munich, 
has celebrated his seventieth birthday. 


Proressor R. B. Dixon, of Harvard Uni- 
versity, has completed an ethnological and 
philological exploration of the Chimariko In- 
dians of California in connection with the 
Ethnological and Archeological Survey of 
California. The Chimariko constitute the 
Indian stock which is néarest to extinction of 
the many in California, and Professor Dixon 
found only four or five survivors. He was 
able to obtain particularly full information 
as to the language. 


Masor Ryper, R.E., who had charge of the 
expedition to Gartok and western Tibet after 
the capture of Lhasa, has returned to India, 
where he has been appointed superintendent 
of the northern circle’ of frontier surveys. 
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THE annual course of Lane medical lectures 
was given in Cooper Medical College, San 
Francisco, by Dr. John MecVail, Glasgow, 
Scotland, on August 20 and the five following 
days. The general subject of the lectures was 
‘The Prevention of Infectious Diseases.’ 


Dr. G. Woosermin, who has recently been 
called from Berlin to an associate professor- 
ship at Marburg, will give a course of lectures 
at Yale University on ‘German Culture in 
the Nineteenth Century.’ 


WE have already noted the movement in 
Germany to raise a memorial fund for the 
benefit of the widow and children of the late 
Dr. Schaudinn. We learn from Nature that 
an English committee consisting of Professor 
Clifford Allbutt, F.R.S., Sir Michael Foster, 
F.R.S., Mr. Jonathan Hutchinson, F.R.S., 
Professor Ray Lankester, F.R.S., Sir Patrick 
Manson, F.R.S., Professor Osler, F.R.S., Mr. 
John Tweedy and Professor Sims Woodhead 
has been formed to cooperate with the German 
promoters of the scheme. Subscriptions may 
be paid to Mr. Adam Sedgwick, F.R.S., treas- 
urer of the fund, New Museums, Cambridge, 
or direct, to the Schaudinn Memorial Fund 
at Messrs. Barclay and Company’s Bank, Cam- 
bridge. American subscriptions would doubt- 
less be welcome. 


Dr. H. MarsHatt Warp, F.R.S., professor 
of botany at Cambridge University, died on 
August 26, aged fifty-two years. Professor 
Ward, who was educated at Owen’s College 
and Cambridge University, was for a time 
cryptogamic botanist to the Ceylon govern- 
ment; in 1883 he was elected to a fellowship 
at Christ’s College at Cambridge, and after 
working as professor of botany in Forest 
School, Coopers Hill, from 1885 to 1895, he 
succeeded the late Professor C. C. Babington 
as professor of botany in Cambridge Univer- 
sity. Dr. Ward was the author of works on 
the diseases of plants, and especially of timber 
trees. 


Dr. ALEXANDER Herzen, professor of physi- 
ology at Lausanne and the author of numerous 
contributions to this science especially con- 
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cerned with the physiology of digestion, died 
on August 24, at the age of sixty-seven years. 


Mr. Cuartes Barron Ciarke, F.R.S., for 
many years inspector of schools in Bengal and 
the author of numerous contributions to bot- 
any and other natural sciences, died on Au- 
gust 25, at the age of seventy-four years. 


WE regret also to note the following deaths 
among foreign men of science: M. Albert Tis- 
sandiére, who like his brother, the late Gaston 
Tissandiére, was known for his researches in 
aeronautics; Mr. James Dredge, since 1870 
one of the editors of Engineering and the 
author of works on electrical illumination, the 
Columbian Exposition and other subjects; 
Dr. Carl Thon, docent in zoology at Prague; 
Mr. Robert Philips Greg, who many years ago 
was known as a leading mineralogist, and 
M. Georges Salmon, leader of the French sci- 
entific mission to Morocco. 


GeNERAL E. P. Waker has bequeathed his 
library and collection of manuscripts and 
$30,000 to the Lloyd Library of Botany and 
Pharmacology, at Cincinnati. 


THERE will be established at Bagatelle, near 
Paris, a ‘Jardin des Fleurs,’ which will in- 
clude a botanic garden, a museum and labora- 


tory. 


TuHeEreE will shortly be held at Paris an in- 
ternational conference on the selection and 
introduction of useful plants. 


THe German Society of Dentists has re- 
ceived a bequest of 10,000 Marks from the 
late Dr. Adolf Witzel, professor of dentistry 
at Bonn, to promote the study of this subject 
at the German universities. 


AccorDING to a press despatch from Wash- 
ington, the Department of Agriculture is pre- 
paring for the increased labor and equipment 
involved in the enforcement of the new pure- 
food law, which goes into effect on January 
1, next. The forces and appliances of the 
laboratories at Philadelphia, Chicago, Balti- 
more and New Orleans will be largely in- 
creased, while at New York and Boston new 
laboratories will be erected in which to con- 
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duct the necessary examinations of food 
products coming into the country. Plans for 
the buildings in New York and Boston have 
been approved by Dr. H. W. Wiley, chief of 
the Bureau of Chemistry. There is no money 
available for the construction of the buildings, 
but the secretary of agriculture has been as- 
sured that it will be forthcoming at the next 
session of congress. Assurances have been 
given that the money necessary to enforce the 
new law, through the employment of inspectors 
and the clerical force, will also be provided. 


WE learn from the London Times that in 
view of the spread of sleeping sickness in 
Africa and of the fact that an expedition or- 
ganized by the Liverpool School of Tropical 
Medicine has been studying this disease for 
three years in the Congo, Sir Alfred Jones, 
president of the school, requested an audience 
of the King of the Belgians in order to confer 
with him upon the subject. In a recent letter 
to the secretaries of the reform committee 
King Leopold referred to his deep interest 
in this matter, and, besides offering a prize of 
200,000f. for the person who should discover 
a remedy, he has placed a credit of 300,000f. in 
the Congo estimates for the purpose of prophy- 
lactic research. The committee of the school 
was received by King Leopold on August 23. 
The representatives present included the presi- 
dent, Sir Alfred Jones, Professor Ronald Ross, 
O.B., F.R.S., Professor Boyce, F.R.S., Dr. J. 
W. W. Stephens, Dr. J. L. Todd, Mr. R. New- 
stead, Dr. Evans and Mr. A. H. Milne. The 
king gave a most attentive hearing to the 
views of the experts of the school, and asked 
for a scheme for the prevention of the disease. 
He has promised his cooperation if it is in any 
way feasible. In conclusion, to show the 
value he placed upon the work of the school, 
he bestowed the Order of Leopold upon Pro- 
fessor Ross, Professor Boyce and Dr. J. L. 
Todd, the last-named of whom worked on try- 
panosomiasis in the Congo Free State for 
three years. The conference was followed by 
a luncheon at the palace. 


The Journal of the American Medical Asso- 
ciation states that the subject announced by 
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the medical faculty at Berlin for the essays in 
competition for the royal prize is: ‘ Compara- 
tive Research on the Histogenesis of the Heart 
Musculature.’ The subject for the city prize 
essay is: ‘Research on the Normal and the 
Pathologic Anatomy of the Appendix.’ 


Foreign journals state that the Australian 
government has issued a proclamation pro- 
hibiting the importation of the microbe of 
hemorrhagic septicemia, by which it was pro- 
posed to destroy the rabbit pest, except upon 
the condition that the packages containing the 
microbes be handed unopened to the state bac- 
teriologist of New South Wales, and retained 
by him unused until the minister gives per- 
mission to use them. Under the Noxious 
Microbes Act of 1900 of New South Wales it 
will also be necessary for the state govern- 
ment to pass a regulation sanctioning experi- 
ments before anything can be done in the way 
of rabbit extermination. In the meantime 
only laboratory experiments will be carried on. 


A ROYAL commission has béen appointed “ to 
inquire into the existing system of manage- 
ment of the lights, buoys and beacons on the 
coast of the United Kingdom by the three 
general lighthouse authorities, and as to the 
constitution and working of these authorities, 
and to report what changes, if any, are desir- 
able in the-present arrangements.” 


Tue American Institute of Social Service 
will hold in New York City, in January next, 
an exposition of devices for safeguarding the 
lives and limbs of working men and women, 
and for preventing accidents under the ordi- 
nary conditions of life and labor to which the 
general public is exposed. The interest of 
manufacturers generally is solicited, as well 
as that of organizations whose special func- 
tion is to improve the conditions of labor, 
and a widespread response is looked for to 
this request for representation in the nature 
of photographs, descriptive drawings, models, 
and, as far as possible, the devices themselves 
in actual operation. Following are some of 
the groups of exhibits: Section 1. Models, 
photographs and drawings of scaffolding, as 
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well as the personal equipment of workers in 
building trades. 2. Protective devices for 
boilers, water gauges, signal apparatus, boiler 
and pipe valves; also protective devices for 
electrical machinery and acetylene apparatus. 
3. Protective devices for motors and power 
transmitters, devices for turning on power and 
shutting it off, belt connection, couplings, ete. 
4. Fire protection and the prevention of ex- 
plosives. 5. First aid to the injured. 6. 
Mining and quarrying; devices in use on 
stone-crushing machinery, ete. Storing of 
explosives. 7. Metal industry; safety devices 
for metal-working machinery. 8. Textile in- 
dustry: safety devices for looms, carding, etc. 
9. Leather and paper industry: safety devices 
for paper cutting, stamping and molding 
machinery. 10. Safety appliances for ele- 
vators and hoisting apparatus models. 11. 
Food products: safety appliances for knead- 
ing machines, rollers and cutters. 12. Per- 
sonal equipment of workingmen: protective 
spectacles, respirators, suits, ete. 13. Work- 
ingmen’s dwellings. 14 and 15. Housing: 
models, plans, photographs. 16. Ventilation. 
17. Models, photographs and plans of toilets, 
dressing and living rooms, baths, ete. 18. 
Cooking: demonstration in heating food; 
models, plans, photographs. 19. Other social 
betterment institutions; reports of labor de- 
partments, industrial arbitration courts. 20. 
Agricultural machinery: safety appliances on 
same, demonstrated by models and views. 21. 
Lumber industry: safety devices for band and 
circular saws, planing machinery, etc., demon- 
strated by models. 22. Models, photographs 
and plans of workingmen’s industrial better- 
ment institutions of all kinds. Requests for 
information regarding space should be made 
to Dr. William H. Tolman, director, 287 
Fourth Avenue, New York. 





UNIVERSITY AND EDUCATIONAL NEWS. 


THE new buildings of the Harvard Medical 
School will be formally dedicated on Sep- 
tember 25 and 26. On Tuesday afternoon 
exercises will be held at the new site, with 
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short addresses by Professors Warren, Dwight 
and Shattuck and Mr. Coolidge, the architect. 
In the evening a reception will be given at the 
Boston Medical Library. On Wednesday 
morning there will be exercises at Cambridge, 
which will include addresses by President 
Eliot and Professor Welch, of the Johns Hop- 
kins University, and the conferring of hon- 
orary degrees. In the afternoon the triennial 
banquet of the Harvard Medical Alumni As- 
sociation will be held in Memorial Hall. 


Tue Johns Hopkins University announces 
the establishment of advanced courses in ap- 
plied science. They aim to present the most 
recent advances of the several sciences from 
the point of view of theory and in their special 
bearing on industrial applications, and are 
designed to meet the demand for a specialized 
scientific equipment exceeding that indicated 
by the usual collegiate or engineering degree. 
Particular attention will be paid to the results 
of research and to improvements in methods, 
as reported in the current scientific literature. 
Complete laboratory facilities are offered to 
engineers and others who desire to prosecute 
research along particular lines. The courses 
are intended for the following classes of stu- 
dents: (a) Graduates in engineering or sci- 
ence who wish to extend their equipment in 
special directions; (b) engineers desirous of 
knowing the present state and trend of re- 
search in their subjects; (c) those wishing to 
prosecute some special experimental research ; 
(d) those wishing to attend special courses in 
applied science. 


An Italian-American educational alliance 
has been established for the exchange of lec- 
turers and professors between the two coun- 
tries and the improvement of their educational 
relations. The arrangements have been made 
in Italy by Dr. Joseph S. Kennard, who espe- 
cially represented the University of Pennsyl- 
vania. 


Ir is reported that at the meeting of the 
Russian Council of Ministers, held on August 
21, it was decided to appoint a commission 
to draw up a bill providing for universal pri- 
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mary education, to be submitted to the council] 
of the empire and the duma at the beginning 
of the next session. The council also decided 
that it was imperatively necessary to increase 
the salaries of primary teachers and to build 
more schools, for which purpose it assigned a 
grant of 5,333,000 roubles, chargeable to next 
year’s budget. A commission sitting under 
the presidency of the minister of education 
has recommended the reopening of the univer- 
sities, under practically the same conditions 
as were vainly tried last autumn, an autono- 
mous government by a professorial council. 


Proressor Ducatp C. Jackson, head of the 
department of electrical engineering at the 
University of Wisconsin, has been elected pro- 
fessor of electrical engineering and head of 
the electrical engineering department in the 
Massachusetts Institute of Technology, as the 
successor of Dr. Louis Duncan, who resigned 
about a year and a half ago. 


Dr. THomas E. McKinney, professor of 
mathematics and astronomy at Marietta Col- 
lege, has been called to Wesleyan University; 
Dr. Henry L. Coar, instructor in the Univer- 
sity of Illinois, has been appointed assistant 
professor of mathematics in Marietta College, 
to succeed Professor McKinney. 


Tue University of Southern California at 
Los Angeles has made the following promo- 
tions and appointments: Miss Nelle Lancaster, 
instructor in biology, to become assistant pro- 
fessor of zoology; Edward A. Henderson, in- 
structor in chemistry, to become assistant pro- 
fessor of pharmaceutical chemistry; Miss 
Florence E. Durkee (A.B. Stanford Univer- 
sity), appointed fellow in botany. 


Dr. Gustav Hauser, of Erlangén, will suc- 
ceed Professor G. E. von Rindfleisch as pro- 
fessor of pathology at Wiirzburg. 


Dr. Ropert WOoLLENBERG, professor of psy- 
chiatry at Tiibingen, has been called to a 
similar chair at Strasburg. 


Dr. Lupwie Ruumstier, of Gottingen, has 
been appointed professor of zoology in the 
School of Agriculture at Hanover. 





